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General Cable & 
Amenican Software: 
The Right Decision 


B 
The Right te 


Seeking a coordinated plan to improve the performance of its distri- 
bution, production, and marketing operating groups, General Cable 
Company, a unit of the Penn Central Corporation, decided on American 
Software and achieved results! 

General Cable discovered “The Power of the Right Decision™” when it 
purchased American Software's Demand Forecasting, Inventory Plan- 
ning, and Distribution Requirements Planning software systems. General 
Cable also discovered the many advantages which these systems provide 
to companies around the world — happier customers, as well as opera- 
ting and freight savings, smoother manufacturing schedules, improved 
inventory turns, and maximized return on plant investment. 

Join General Cable and over 300 of the Fortune 1000 by discovering 
American Software's applications software systems: MRP-8® (manufac- 
turing), DRP-8® (distribution), and FINANCIAL8® (financial operations). 
Make the right decision for the right results! 

American Software: The Right Decision Because We're the Best.™ 


AMERICAN 
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THE MANAGEMENT SYSTEMS COMPANY 


443 E. Paces Ferry Rd., Atlanta, GA 30305 (404) 261-4381 
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CIM Implementation — 
A Top-Level Priority 

By Ray L. Dicasali 

For 10 years, U.S. manufacturers 
have watched their world leadership 
position erode. It’s no longer enough 
to work harder; here is some help 
that will let you work smarter. 
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MAP: GM’s Attempt 

To Set Standards 

By Ron B. Keil 

The flurry of activity aimed at auto- 
mating the factory floor is creating a 
nightmare for those responsible for 
networking. GM’s Manufacturing 
Automation Protocol is an attempt 
to bring order to this area. 


19 . 


One User Gives 

MAP a Try 

By David C. Scott 

Deere & Co., the equipment manu- 
facturer and a leading-edge user in 
factory automation and CIM, decided 
to incorporate MAP in a pilot project 
in 1984. Here’s what the company 
found out. 
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But How Do You 
Cost-Justify It? 

By Alan Seed 

Factories that wait “just one more 
year” may find out that was the year 
the competition pulled out in front. 
CIM is a complicated investment, but 
these strategies will help you justify 
the expense. 
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Computer-Integrated 
Manufacturing: The Key 
Word Is Integrated 

By Stan Kolodziej 

CIM is beginning to tie together all 
the different pockets of automation 
that exist in the factory. If this 
integration is going to be successful, 
MIS had better get involved now. 
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Automation Heats Up 

At Lukens Steel 

By Lee White 

Lukens Steel took a hard look at its 
future and made some big changes in 
how it was doing business. The re- 
sult? A real success story, complete 
with a place among the Fortune 500. 
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Decision Support 
Systems — New Tool 
For Manufacturing 

By Allan F. Ayers 

When the problems are so complex 
they change while you’re trying to 
solve them, the answer is a decision 
support system. See how they can 
help manufacturers. 
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Micro-Based CAD 
Systems — From 
Plain Vanilla 
To Thirty Flavors 
By Stan Kolodziej 


The price of computer-aided design 
systems has curled the hair of some 
would-be users. Now micros have 
brought those prices down and 
opened a market 10 times larger 
than the traditional CAD field. 
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JIT: What Is It? 
And How Does 
It Affect DP? 

By Lee White 


Just in Time encompasses a whole 
philosophy of manufacturing. It 
worked in Japan and now it’s begin- 
ning to work here, too. It may affect 
the way you do your job. 
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Cadd/CAM Acquisition: 
Who’s In Control? 
By Joel N. Orr 


Engineering, manufacturing and DP 
too often fall into an adversarial rela- 
tionship. This can be a crisis when 
it’s time to implement Cadd/CAM. 
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The New Cincom: 


experience for integrated 


The New Cincom’s Business 
CONTROL™ Systems are appro- 
priately named. That’s because 
they deliver the control you need 
to optimize production, reduce 
costs, and improve profits. 

The New Cincom is uniquely 
qualified to deliver powerful 
integrated control in these vital 
areas. Here are three important 
reasons why: 
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#1 A Broad Scope of 
Proven A pp plications 


The New Cincom Business 
CONTROL System applications 
help you perforni all of the 
hapa ens functions common to 
the manufacturing environment. 
They also provide the capabili- 
ties you need—planning, execu- 
tion and financial tracking —to 
improve dramatically your 
company’s profit picture. 


Text Processing 


—— 


Our CONTROL™: Manu- 
facturing system (MRPS) is the 
perfect example. It satisfies the 
needs of a wide variety of manu- 
facturing environments includ- 
ing discrete, repetitive, and 
batch/process. CONTROL: 
Manufacturing systems are in 
use today by food and drug 
manufacturers, automotive sup- 
pliers, government contractors 
and manufacturers of a wide 
range of industrial and consumer 


products. 
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Proven technology and 
manufacturing CONTROL. & 


Virtually everything you 
need to control your manu- 
facturing world is available 
with Cincom’s CONTROL: 
Manufacturing: 
¢ Bill of Materials and 
Routings 

* Material Control 

¢ Master Production 
Scheduling 

¢ Material Requirements 
Planning 

¢ Shop Floor Control 

* Purchasing 

* Cost Management 

¢ Order Entry 


And, each CONTROL: 
| Manufacturing component is 
tightly integrated with the cor- 


repens Coneenents of our 
Financial systems: 


es Receivable 
¢ Accounts Payable 

¢ General Ledger 
As a result, complete financial 
tracking and reporting is assured. 


#2 Industry-Acclaimed 


Sare an inte- 


For unpredictable, ad hoc 
information needs, Cincom offers 
decision support and data re- 
trieval systems. Our network 
management software and the 
availability of our IBM or DEC™ 
VAX™ modules allow you to 
establish multi-plant and/or 
single plant integration. In 
short, you can create a truly 
“borderless” system that will 
serve your entire organization 
for years to come. 


: 
.*3 Extensive Implemen- 


tation Experience 

Cincom Systems has been 
helping man companies 
implement manufacturing and 

cial systems since the late 
1970's. Our people who support 
these products are some of the 
best in the business. From edu- 
cation, to documentation, to on- 
site. service; Cincom knows what 
it takes to produce the kind of 
productivity improvements 
today’s man organiza- 
tion needs. In many ways, the 
experience of our — is as _— 


CONTROL 


sateen ts a onl. 
ware itself. 


Powerful Control For 


Bapiethees, 


ence. No other vendor provides a 


combination of these 


stronger 
important criteria. Put this 
_ nee wateiaesen soap gl in 


Tout enor the benefit of tly 
integrated control for 


years 


to come. 


So take control. Call or write 
us today and we'll rush you a 
more detailed look at our inte- 
grated Business CONTROL 
Systems. We'll even arrange for 
a personal demonstration. When 
you see for yourself how power- 
ful and productive these systems 
really are, then you'll understand 
why the words “Excellence in 
software technology” fit so well 
under our name. 


Find out more about ! 
our Business l 
CONTROL Systems | 
by requestin our | 
brochure * 
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1 Cincinnati, Ohio 45211 
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Blue Collar for Big Blue? 


In the eyes of the computer industry, the factory floor repre- 
sents an area of virtually untapped purchasing potential. Al- 
most all parts of the manufacturing arena have withstood the 
onslaught of computers, particularly of integrated computer 
systems. Now that the assault on the desktop has slowed, the 
fight for the factory may be about to begin. 

Ten years ago, computers as tools for white-collar workers 
was an unheard-of idea. Recent activity in that area, however, 
has been nothing short of legendary, both in the form of tech- 
nology introduced by the vendors and in the thirst for com- 
puting capacity shown by the new user groups. Even as the 
office market is evolving (and at the moment softening), ven- 
dors are sniffing out new and unclaimed territory, which is al- 
most certain to be the factory floor. 

Although automation is certainly not a new idea in the 
manufacturing environment, most systems in use today are 
assembly line or stand-alone. The computer revolution /evo- 
lution that swept up the office worker yesterday is heading 
straight on for the factory worker today. Computer-aided de- 
sign and manufacturing, manufacturing resource planning, 
robotics and the new buzz word, computer-integrated manu- 
facturing, will not happen overnight, however. Factory auto- 
mation and integration wiil be subject to the same waves of 
technological advancement and user demand that carried 
along office automation and the microcomputer phenome- 
non. In the meantime, vendors are working toward a long- 
range goal of automating the factory and then tying it into 
corporate systems linked to offices and the data center. 

Notwithstanding that this will be a long-term conversion 
and persuasion effort, computer makers are beginning to gear 
up for this new market. And even as the stampede is set to be- 
gin, the industry is wondering (and worrying about) how pow- 
erful a factor IBM will become. 

In a recent speech marking Honeywell, Inc.’s centennial, 
James Renier, Honeywell vice-chairman, summed up the 
hopes of many other computer vendors when he predicted 
that IBM will not be able to hold sway over the industrial seg- 
ment of the marketplace to the same extent it has over the 
other computer markets. In the meantime, vendors are wak- 
ing up to this new market, reassessing resources for the fac- 
tory, beginning product development and market strategy 
and trying to jump in before IBM — their seemingly eternal 
nemesis — gets there first. 

None of this will happen overnight, but the seeds have been 
planted. Now we can wait and watch the rush for positioning 
and users can hope to take advantage of the product harvest. 
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A Better Cost Cutter 


By Adam S. Zais 


Manufacturing enterprises are beginning 
to realize that information automation is 
a better cost cutter than production auto- 
mation. This will remain the primary driv- 
ing force behind this fast-expanding mar- 
ket. 

Computer-based manufacturing plan- 
ning and control systems have finally 
shed the image of being a technology that 
is better in theory than in practice. Manu- 
facturing resource planning (MRP II) is 
not only a hot topic, it is fast becoming a 
vital topic if manufacturing enterprises 
are to survive. The question many compa- 
nies now face is when — not if — a sys- 
tem will be implemented. 

Market shipments are growing at a 
compound annual rate of 37.4% through 
the end of this decade. Nearly 51% of the 
domestic manufacturing plants will have 
installed some form of manufacturing in- 
formation system by 1990, according toa 
recent research report by International 
Data Corp.'s Computer Integrated Manu- 
facturing Service. This figure represents 
a conservatively estimated investment of 
more than $16 billion in the next five 
years. 

The long sought-after integration of 
manufacturing and design within manu- 
facturing operations — sometimes called 
computer-integrated manufacturing 
(CIM) — is taken a step closer to reality 
with the development of interfaces de- 
signed to link design and manufacturing 
systems. These links are typically being 
established between either MRP II or data 
collection systems and the product de- 
sign data base. 

The introduction of increasingly pow- 
erful microcomputers has created a mar- 
ket for smaller, less expensive and more 
easily implemented and managed sys- 
tems. In fact, the microcomputer seg- 
ment of this marketplace is showing the 
most rapid growth as a heretofore un- 
served end-user — the small manufactur- 
er — is jumping on the manufacturing 
information system bandwagon. 

There has been a tremendous move 
away from in-house development — 
“made” systems — toward packaged 
software. 

The value of the software content of 
the total system sale is rising. In 1982, 
the software percentage in the average 
system sale was 13.5%; in 1984, that per- 
centage had reached 27%. As the average 
percent value of software content rises, 
the average value of the total system is 





dropping at a rate of approximately 6% to 
7% compounded on an annual basis. By 
factoring this out, a total system (hard- 
ware and software) that costs $400,000 
in 1984 will cost $250,000 in 1990. 

Many available systems offer vastly 
improved software capabilities and a 
greater degree of module integration. 
This is transparent to the user who sees 
only a whole system. These systems more 
accurately reflect the manufacturing or- 
ganization’s real day-to-day needs by of- 
fering developments such as the follow- 
ing: 

® On-line — Users have access to the 
system through transaction terminals or 
linked micros. 


© Real-time — The system supports 
the user in his time frame, not in a batch 
mode. 

© Net-change — The system continu- 
ously updates itself following every 
transaction; also not a batch mode of op- 
eration. 


Developments such as these enable 
users to distribute specific application 
and information requirements to areas of 
the plant or office on an as-needed basis, 
while simultaneously effecting a data 
base integration strategy (for example, 
linking the shop floor to the front office 
to the engineering / design staff). 

Manufacturing is increasingly an in- 
formation-driven activity. Manufacturing 
information systems are, essentially, in- 
formation-gathering, decision-making 
and business-planning automation sys- 
tems that utilize the abilities of the com- 
puter to optimize the use of information 
in an automated organization. 


The philosophy of present-day MRP II 
systems offers a blueprint for companies 
to begin designing a single information 
system that integrates financial, manu- 
facturing, engineering and administrative 
applications under data base technology. 
The corporate information management 
solution will mirror this structure on a 
much larger distributed scale. This enter- 
prise-level data base system will be a logi- 
cal but physically linked group of data 
bases, not one gigantic machine. A heter- 
ogenous distributed data base system im- 
plementation topology will be the lasting 
CIM design in the factory of the future. 


Zais is program manager, Computer 
Integrated Manufacturing Service, for 
International Data Corp. in Framing- 
ham, Mass. 















Computerworld Focus 


Computerworld Focus will be pub- 
lished 10 times in 1985. Remem- 
ber, it’s your publication. Send 
your comments on what you like 
and don’t like and on what you 
want to see included to The Editor, 
Computerworld Focus, 375 Cochi- 
tuate Road, Box 880, Framingham, 
Mass. 01701. 

CW subscribers will continue to 
receive issues as part of their sub- 
scriptions. 
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Our 200 Xerox APICS 
certified experts are proud 
of their record. They should 
be. It’s the best in manu- 
facturing software systems. 

That record didn’t come 
easily. Over the last 15 years 
this group has installed hun- 
dreds of successful systems. 


From high tech start-ups to 


billion dollar divisions of 
Fortune 500 companies. 
That's the kind of experi- 
ence you can put to work for 
you. It’s part of the package 
when you call Xerox. We can 
help your company grow with 
the most complete manufac- 
turing system on the market 
today. It’s totally integrated 


XEROX 


and ready to run on IBM 
computers. Our customers 
call it a total solution. 

If you'd like to avoid costly 
mistakes, call the people with 
the best record. Xerox Com- 
puter Services. 800-223-3799. 
Or write Ralph Merbaum at 
5310 Beethoven Street, P.O. Box 
66924, Los Angeles, CA 90066. 
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Q&A 








Jim Stifler is director of Industrial Auto- 
mation Marketing at IBM. Computer- 
world Focus talked with him about 
IBM's expanding role in computer-inte- 
grated manufacturing (CIM). 


JBM has been criticized in some 
quarters for not actively aiming a 
more aggressive marketing strategy 
at the factory floor but instead con- 
centrating almost exclusively on 
management information systems 
[MIS/. Do you think that’s valid? 


No. A lot of information is coming 
from IBM systems that people in manu- 
facturing use today — applications at- 
tuned to production scheduling, inven- 
tory, bills of material, graphics and so 
forth. The fact that we’ve taken our Per- 
sonal Computer technology and rugged- 
ized it to use in the harsh environment of 
manufacturing represents an interest on 


our part to expand the use of IBM sys- 
tems in the manufacturing area. 


Manufacturing seems to have grown 
in pockets of automation distinct 
from each other — the factory floor, 
manufacturing resource planning 
[RP], computer-aided design 
[CAD] and MIS. Do you see IBM tying 
these isolated areas together? 


Customers are certainly asking for 
more integration of these manufacturing 
components. Companies spending money 
on factories are asking to have the plan- 
ning system, which has traditionally been 
in the data processing arena, tied very 
closely to what’s going on in the plant on 
a minute-to-minute basis. In the past, 
people may have been satisfied with over- 
night reports. 

Today, however, with new manufac- 
turing technologies, with flexible assem- 





THE QUIKJOB REPORT WRITER 


Are you buried in user report requests? 


QUIKWRITE™: The directory driven, non- 
technical user report writer. QUIKWRITE™ 


allows end users to define and print 
their own reports and perform 
What-if-Modeling. An excellent 
Information Center product. 

If you are operating under 

IBM DOS/VSE, VS1 or 

MVS, call or write for 

more information on 
QUIKWRITE™. Also ask 

about our 30-day 


Support Software, inc. 
. OH 45439 
(800) 551 -6666 or (513) 435-9514 
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Computer 
Manufacturing 
from Price Waterhouse 


Integrated 


Technology introduction and management 


] Robotics, CAD, and CAE 


] CIM data base development 
] Automated materials handling 


f 
C) Group technology 
[ 
[ 


Manufacturing resource planning software 


(] Requirements planning 


C] Selection and vendor negotiations 
Implementation assistance 
Cost and accounting systems 

C) Cost/benefit analysis and tracking 


For further information about Price Waterhouse services in 
Computer Integrated Manufacturing, and the name of our Man- 
ufacturing Services Group representative in the office nearest 


you, Call 


Mr. C. William Devaney 
Price Waterhouse 
1200 Milam, Suite 2900 
| Houston, Texas 77002 
| (713) 654-4100 
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bly or flexible machining operations, you 
really need access to things like schedul- 
ing, bills of material and parts data. This 
means MIS will be playing a larger role 
because MIS has traditionally been the 
controlling factor in planning systems. 
Planning has a major impact on purchas- 
ing, shipping and receiving, accounting, 
cost accounting and order entry — all of 
those things that drive manufacturing. 

At the engineering level, we’re seeing 
that if customers are handling numerical 
control [NC], for example, they want to 
have a terminal doing functions similar to 
those of an IBM Industrial or Personal 
Computer — they want to be able to look 
at a drawing on a screen and also use that 
same system to inquire into a bill of mate- 
rial, specification files and tooling and 
then be able to download the actual NC 
instructions into that device and drive the 
NC tool. When you tie all those require- 
ments together, the result is a device like 
an industrial computer that, for less than 
$10,000, has the ability to get at the 
planning data as well as the graphics and 
NC data — basically a universal worksta- 
tion. 


Where should the focus of CIM be 
placed in a user’s organization? 


IBM’s view right now is that CIM is 
something customers build. No single 
vendor, to my knowledge, can now pro- 
vide CIM in total. 

Customers really need to have a plan 
for product strategy, and they need to un- 
derstand what will drive that product 
strategy to make them more competitive 
in their particular markets. Depending on 
the industry, customer competitiveness 
hinges on factors such as better plan- 
ning, improved order entry, the way cus- 
tomers participate in their specific mar- 
kets, their market share and customer 
service. It can also come from something 
more directly product-related — some- 
thing like CAD, for instance, that can al- 
low customers to be more competitive be- 
cause they can get their designs out 
faster than other manufacturers. Cus- 
tomers want to sit down with us and start 
planning CIM from any one of these ar- 
eas. What they want from us is the inte- 
gration of communications, data and 
cross offerings of products in all CIM ar- 
eas. 


What do you see as the major obsta- 
cle in implementing CIM? 


Getting a commitment from high-level 
management to agree to the changes in a 
business that CIM warrants in order to 
become more productive. 

Too many of us in organizations tend 
to delegate problems to lower levels and 
order them to be fixed. CIM has to involve 
top-level executives directly because it in- 
volves so many areas within the corpo- 
rate structure. Many of those business 
procedures still used today to justify cor- 
porate investments — decisions based on 
short-term, payback considerations — 
just can’t be applied to something involv- 
ing the resources and long-range plan- 
ning of CIM. Resistance by top manage- 
ment to making commitments to these 
long-term goals will be one of the key in- 
hibitors to CIM for the next five years. 


JBM recently entered into OEM 
agreements with Calma Co., Compu- 
fervision Corp., McDonnell Douglas 


Automation Co. and other CAD sys- 
tems vendors. Do you see that in- 
creasing? 


Yes. In the industrial environment, 
we've opened relationships with a num- 
ber of what we call industrial distribu- 
tors, organizations that have traditional- 
ly sold devices such as programmable 
controllers and instrument packages to 
manufacturing and process people. 
These people now carry our computer 
line. 

We've also opened a number of OEM 
agreements with manufacturers of pro- 
grammable controllers, machine tools 
and other industrial instrumentation, and 
we're expanding our traditional value- 
added remarketer channels. Because the 
technology is moving so fast, many com- 
panies that once built their own hardware 
now find their sales volumes can’t justify 
the necessary research and development 
to bring state-of-the-art technology to 
the market. Such turnkey systems ven- 
dors are finding it easier to buy hardware 
and add to it. 


What area within IBM would guide a 
customer toward CIM? 


We have an organization called the In- 
dustrial Sector, which is part of our mar- 
keting group. Within the Industrial Sec- 
tor we have a number of specialists who 
work with our branch-office people. A 
customer can have one of his marketing 
representatives or industry specialists 
bring in someone from our Industrial 
Sector group to discuss IBM’s industrial 
products and planning. We also have 
demonstration centers to show our prod- 
ucts and analyze what the customer 
ought to do first. Beyond that, we also 
provide application transfer teams, also 
part of the Industrial Sector, which con- 
duct joint studies between IBM and a cus- 
tomer concerning the customer’s needs 
in CAD/CAM, industrial automation and 
business planning. 


Who Really Pays 
Hacker’s Phone Bills? 
The Q&A clip from the March 20, 1985 
issue of Computerworld Focus recently 
appeared in my in-basket, and I felt that 
in order to assert the innocence of the 
Tandy Corp. Model 100 portable comput- 
er, I should respond to the column. 

The interview with the computer 
hacker who uses his knowledge to break 
through computer security to do such 
harmless things as “getting secret codes 
so I can make free long-distance calls” re- 
flects an attitude adopted by other dis- 
honest people to minimize their crimes. 
Most of us are astute enough to realize 
the costs of his “‘free”’ calls are passed on 
to the rest of us consumers. 

I can’t help but flinch when I see an 
excellent product like the Model 100, 
which has proved to be an outstanding 
performer in so many’ applications, used 
for dishonest purposes. 


Linda Miller 
Marketing Information Department 
Radio Shack 
Tandy Corp. 
Fort Worth, Texas 76102 





——— the future 
atieeds atsome show. 


It’s become a definable, realizable 
goal for manufacturing executives. 
The product of a hard look at manu- 
facturing costs, quality standards, 
and efficiency targets, it’s the factory 
we'd build today if we could. It’s 
the factory we'll all have to build 
tomorrow to survive. 

In the factory of the future, 
automation and integration are key. 
So is an overall design that allows for 


growth and minimized obsolescence. 


We think the factory of the future 


will be built around our Sperry CIM 


system. Because it’s a comprehensive, 
secure data base that can bridge dif- 
ferent islands of technology, and 
make them part of one powerful 
system. 

The power of Sperry CIM lies in 
a distributed data base which inter- 
acts with engineering design, pro- 
duction control and data collection 
systems, as well as business systems 
that allow you to integrate from con- 
ception, to the shop floor, to accounts 


payable and order processing. 

What's significant is that Sperry 
CIM isa transportable software 
system that won’t become obsolete. 
For an Information Kit, or for a 
demonstration of any Sperry CIM 
product at the Sperry Productivity 
Center nearest you, call toll-free 
800-547-8362. Or write Sperry 
Corporation, P.O. Box 500, Blue Bell, 
PA 19424-0024. 


a rry Corporation 1984 
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SPERRY CIM. THE FOUNDATION OF 
THE FACTORY OF THE FUTURE. 





Costly Gear, Bad Training 


Companies that invest large dollar 
amounts in hardware and software to 
solve their problems are going to be dis- 
appointed; “‘only people run businesses,” 
according to Al Lanick, a consultant with 
Advanced Systems, Inc., a Chicago-based 
management consulting firm specializing 
in manufacturing training. 

Lanick stressed the importance of 
training to support the implementation of 
elaborate and costly manufacturing sys- 
tems. Reaction has ranged from total ac- 
ceptance to total rejection. With the lat- 
ter, an attitude of “Why should I invest 
more money when I’m buying all these 
expensive systems?’’ predominates. But 


The Universe 2400 is the first 32-bit 
supermicro computer built for demand- 
ing environments. 


VME PACKAGING 

The tower model Universe 2400 has a 
steel enclosure, tough plastic outer pan- 
els, and a steel pedestal. VME-standard 
PC boards with screw-in mounts and 
gas-tight connectors heip handie high 
temperature, vibration, and shock. 


THE 32-BIT PATH TO 68020 

With a 32-bit, 4KB cache and a 12.5MHz 
68000 microprocessor, Universe 2400 
runs with no wait states at 1.25 MIPS. 
And its 40MB, 32-bit VMEbus supports 


full 32-bit data transfers to 32-bit memo- 


ries and disk channels, and provides a 
clean path to the 68020. 


lin tlhe News 


Lanick contends that the only way to 
make the systems successful is to provide 
formalized training. Good training also 
allays worries about job security and 
helps build the confidence workers need 
to ensure good implementation. 

Lanick cited the differences in training 
methodologies for management informa- 
tion systems (MIS) personnel and for 
manufacturing staff. “Unlike MIS, which 
has had a steady growth of professionals 
and a growing discipline in terms of how 
to use systems, manufacturing to some 
extent has lagged in adopting some of the 
new technologies,” he explained. 

Most effective training is done on an 
inhouse basis using a facilitator in a small 
group setting, according to Lanick. The 


facilitator, usually a person from the 
plant or facility, understands the busi- 
ness and speaks the jargon of the indus- 
try. 

Two training audiences exist, Lanick 
said. The first, top management, is re- 
sponsible for making sure the system 
does what it is billed to do; the second 
consists of those who have direct line re- 
sponsibility for actual implementation. 

Although the cost of comprehensive 
training varies, company size is not as im- 
portant as the length of time the training 
might take. “I have seen $10 million 
companies that have spent $50,000 to 
$70,000 on manufacturing education, 
and much larger companies that have 
spent less,”’ Lanick added. 


Sia 


NCC 
BOOTH 2132 


1S0/0SI/MAP STANDARD NETWORKING 
Our 7-layer ISO-standard UniverseNet™ 
ties Universe systems into multi-vendor 
networks including Ethernet (802.3) and 


the General Motors MAP network (802.4), 
making the 2400 an ideal Computer- 
Integrated Manufacturing (CIM) platform. 


UNIX SYSTEM WV AND REAL TIME 
UN/System V (derived from UNIX Sys- 
tem V under ATET license) gives you 
application compatibility, plus powerful 
real-time extensions, contiguous files, 
shared data, and record/file locking. 


UNDER $6,000, QUANTITY 100 

That includes 12-slot VME chassis, 
512KB 32-bit RAM, 4 serial ports, 68000- 
based SCSI/SASI channel controller, 
20MB Winchester, and floppy, in tower, 
rack, wall, or table mount models. 

For details, contact Charles River Data ~ 
Systems, 983 Concord St., Framingham, 
MA 01701, (617) 626-1000. 


CHARLES RIVER DATA SYSTEMS 


UniverseNet is a trademark of Charles River Data Systems. Ethernet is a trademark of Xerox. UNIX is a trademark of ATET. 
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No Prime Cuts Here 


Each day seems to bring more bad 
news about layoffs, cutbacks, hiring mor- 
atoriums and “common vacations” from 
computer and peripherals manufactur- 
ers. The slowdown is affecting companies 
from the Pacific’s Silicon Valley to the 
Atlantic’s Route 128. 

It was refreshing to hear that Joe M. 
Henson, president of Prime Computer 
Corp. in Natick, Mass., expects Prime to 
hire 1,000 additional people this year. In 
his address at-the annual stockholders’ 
meeting in Boston on May 15, Henson 
said most of the jobs will be in sales, re- 
search and development and computer- 
aided design and computer-aided manu- 
facturing (CAD/CAM). 

A company spokesman pointed out 
that the CAD/CAM market itself is grow- 
ing at about 30% to 40% a year and said 
Prime will certainly meet or exceed those 
figures. Last year [CAD/CAM] account- 
ed for about 16% to17% of Prime’s total 
business at a growth rate of about 35%. 

Although representatives from Prime 
would not divulge exact numbers, Bob 
Sanchez, manager of human resources, 
CAD/CAM and Workstations/Termi- 
nals Group at Prime, said the increases in 
numbers of jobs could approach 20%. All 
of the CAD/CAM positions will be in the 
Natick /Framingham, Mass., locations. 


OSI Demo in November 


Boeing Computer Services Co. of Vi- 
enna, Va., recently announced it will join 
with General Motors Corp. in cosponsor- 
ing a multivendor demonstration of the 
International Standards Organization’s 
(ISO) Open System Interconnect (OSI) 
protocols. 

The Boeing/GM demonstration will 
take place at the Autofact Factory Auto- 
mation trade show in Detroit in Novem- 
ber. The joint demonstration will feature 
interconnected OSI 802.3 and 802.4 net- 
works via the Internet protocol, layer 3 of 
the OSI reference model. According to 
Laurie Bride, manager of network tech- 
nology at Boeing’s corporate headquar- 
ters in Seattle, Wash., participants in- 
clude Intel Corp., AT&T Information 
Systems, Inc. and Honeywell, Inc. on 
both 802.3 and 802.4; Kodak Corp., Mo- 
torola, Inc. and Sun Microsystems, Inc. 
on 802.3; and IBM, Hewlett-Packard Co., 
Digital Equipment Corp. and Allen Brad- 
ley Co. on 802.4. In addition, the demon- 
stration will operate with the OSI Trans- 
port, Session and File Transfer protocols, 
levels 4, 5 and 7 of the reference model. 

Prior to the November event, Boeing 
has invited several major computer man- 
ufacturers to participate in the creation 
of an OSI testing center at its headquar- 
ters in Bellevue, Wash. Robert L. Dryden, 
president of Boeing Computer Services, 
said the testing center will be an open fa- 
cility and encourages users to visit. 

Doane Perry, editor of ““Communica- 
tions and Distributed Resources Report” 
for International Data Corp. in Framing- 
ham, Mass., said Boeing Computer Ser- 
vices is expected to grow but the aircraft 
industry may not. If that happens, the 
computer arm of Boeing could be a force 
in the industry, much like H. Ross Per- 
ot’s Texas-based Electronic Data Ser- 
vices recently bought by General Motors. 
“Boeing Computer Services has always 
been quite innovative and resourceful,” 
Perry concluded. 





tors Corp.’s Manufacturing Automation 
Protocol (MAP) specifications. 

Under the agreement, announced at a 
recent MAP users group conference, 
MAP software developed by the two com- 
panies will become the exclusive property 
of Intel, and Westinghouse will retain a 
royalty-free license to use and distribute 
MAP software with the sale of Westing- 
house hardware products. 


al robots, according to a report issued by 
International Resource Development, 
Inc. (IRD). IRD also predicted that nearly 
60,000 of these robots will be equipped 
with vision capabilities enabling them to 
operate with more flexibility and safety 
than blind robots. 

The IRD report said that although 
prices for vision-capable robots, current- 
ly averaging about $150,000 each, will 
fall rapidly, buyer resistance will likely re- 
main for several years because of reliabil- 
ity problems and design bugs plaguing 
today’s robot vision systems. IRD added, 
however, that recent advances in signal 
processing semiconductor chip sets have 
helped boost the performance of vision- 
capable robots, and even greater perfor- 
mance improvements are expected over 
the next few years. 

The report also mentioned that, con- 
trary to some industry experts, U.S. robot 
vendors do not seem likely to be displaced 
by Japanese vendors. Further informa- 
tion is available from IRD, 6 Prowitt St., 
Norwalk, Conn. 06855. 

FALLS CHURCH, Va. — The Amer- 
ican Production and Inventory Control 
Society (Apics) has announced publica- 
tion of its 1985 Spring Seminar Pro- 


ing 4 

Systems.” Included in the proceedings 
are articles dealing with effective plan- 
ning for technological change, manage- 
ment of implementation of advanced sys- 
tems and price and performance 
evaluations of flexible manufacturing 
systems. 

The 346-page book, order number 
40666, costs $20 from Apics Publica- 
tions Order Department B, 500 W. An- 
nandale Road, Falls Church, Va. 22046. 

MADISON, Ga. — SEAI Technical 
Publications has announced two new 
publications on computer technology 
and manufacturing. 

Artificial Intelligence Applications 
for Manufacturing is a review of the fun- 
damentals of artificial intelligence with a 
description of more than 120 commercial 
products applicable to manufacturing. 
The 194-page book is available for $110. 

The 1985 Handbook of Manufactur- 
ing Software is divided into two parts: 
Part I reviews the fundamentals of com- 
puter technology and presents a descrip- 
tion of major application areas; Part II in- 
cludes cost, computer compatibility and 
availability for more than 500 software 
programs applicable to manufacturing 
and industrial processes. The listing in- 
cludes programs for mainframes, mini- 
computers and microcomputers. Com- 
puter applications for robotics are also 
covered. The handbook sells for $197. 


Im Briet 


Both books can be ordered from SEAI 
Technical Publications, P.O. Box 590, 
Madison, Ga. 30650. 

C 


contract projected to be worth $100 mil- 
lion over the next three years. Under the 
agreement, the Power Engineering and 
Automation Division of Siemens will pur- 
chase Apollo’s Domain workstations for 
computer-aided design use in computer- 
integrated manufacturing networks, 
computer-aided software engineering and 
expert systems. 

NEW YORK — The Dun & Brad- 
street Corp., parent to McCormack & 
Dodge Corp. in Natick, Mass., recently 


turing information software 
RSSP will become a unit of McCormack 
& Dodge. 

RSSP’s software product, Production 
and Inventory Optimization System 
(Pios), is an on-line, real-time manufac- 
turing control system made up of eight 
modules that can be purchased and im- 
plemented separately... McCormack & 
Dodge will incorporate Pios into its Mil- 
lennium Series of business application 
software products, thus expanding Mc- 
Cormack & Dodge’s software offerings 
into the manufacturing environment. 


“The Rath & Strong product is a pret- 
ty well respected product, but it’s a big 
manufacturing system in terms of its ca- 
pabilities. It may be difficult for McCor- 
mack & Dodge to move [Pios} through 
the mid-size manufacturers that it does a 
lot of its business with,” Damian Rinaldi, 
director of the Software and Services In- 
formation Program at International Data 
Corp. in Framingham, Mass., explained. 
Rinaldi also said the integration task will 
be fairly extensive, but “McCormack & 
Dodge has shown remarkable patience in 
terms of its long-term strategizing. The 
choice [of Pios] makes real good sense for 
the long term; in the short term, I don’t 
know how many successes they’re going 
to have with the product,” he concluded. 


Turn your typist into a typesetter 


As easy as 1-2-3 


Stated simply — A typeset document communi- 
cates more effectively than a typewritten or 


line-printed document. 


acts as a workstation for text composition and 
page make-up. With advanced composition 


software and the Linotron® 101 or 202 typesetters, 
your personal computer becomes a powerful, 


“But,” you ask, “how do | get from here (typist at 
typewriter) to there (typesetter at workstation)?” 


Allied Linotype has a series of solutions — in fact, 
three of them, known as: Series 100, Series 200 
and Series 300. Each integrates personal 
computers into the only typesetting system with 
the Mergenthaler type library. Choose the Series 
that provides your business with a “custom-fit” 
typesetting system. The Series you choose 
depends upon your individual requirements. 


Series 100 brings genuine imaging and typeset- 
ting into the automated office. With Macintosh™ 
and off-the-shelf software, 

graphics and text are output on 

Linotype laser typesetters. The 

result — crisp, highly reproducible 

text and graphics output. 


With Series 200, your personal 
computer, such as the IBM® PC, 


multifunctional composition tool. 


Series 300, with its Bi-directional Communications 
Interface (LCI), makes commonplace word pro- 
cessors or personal computers working members 
of the CRTronic® typesetting family — the world’s 
most popular desktop, digital typesetting system. 


Reasons for bringing typesetting into your office 

are numerous; cost savings, time savings, and 

confidentiality are just a few. Your reason for 

choosing Linotype is simply this — no one else 

can provide you with exactly what you need — 
as easily as 1-2-3. 


For more information, call us 
collect at (516) 434-2016 or write: 
Allied Linotype, 425 Oser Avenue, 
Hauppauge, NY 11788. 

Of Iterational Business Mactines Corp 

Macintosh is a trademark of Apple Computer 


(ANULIED Linotype 
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The intelligence we 
speak of isn’t science fiction. It’s 
science fact. 

In fact, it’s the Information 

rt™ from Management 
Science America, Inc. The fourth 
generation technology that not 
only recognizes the needs of 
manufacturers but addresses 
them. 

For example, Information 
Expert, along with our current - 
manufacturing, cash management 
and human resources products, is 
the foundation for computer inte- 
= manufacturing. Because 

ormation Expert allows ail 

your software systems to work in 


a —— new manner. 
Together. In unison. In seconds. 
Whether it’s with existing soft- 


ether 


ware or new software. 


Of A Higher Order. 


they’re our material requirements 
planning, inventory control, his- 
torical forecasting, shop floor 
control modules, or someone 
else’s. — 

But not only will we put your 
tems on ain a they'll 
be speaking the same language. 

English (or any local language 
input you use). There’s even a 
data dictionary so nothing will 
ever — like Greek. = 
it appears we're saying en 
users will Rnd our soe to 
use for designing reports, we are. 
Our menus guide you through 
the process with such ease and 
intelligence, they'll even tell you 
the proper responses to use for 
whatever job you need. 
Information Expert also 
provides fourth generation lan- 
guage that your data processing 
staff can use for applications 


Intelligence Of A Higher Order.” 


development. What's more, 
it’s more efficient and easier to 
use than COBOL. So you can do 
in minutes what used to take 
hours. Or do in hours what used 
to take days. 

Then, to speed things up 
even more, our system ignores all 
boundaries and allows borderless 
retrieval of information. That way, 
you can get all the information 
you need. Not all the information 
you don’t need. 

All of which proves what 
1500 manufacturers already know. 
If you want more intelligent soft- 
ware, g0 to a more intelligent 
software company. MSA. For 
more information, call Robert 
Carpenter at 1-404-239-2000. 


© 1985 Management Science Ament, Inc. 
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It is old news’ now, but no less trou- 
bling to hear. For the past 10 years, 
U.S. manufacturers have been frus- 
trated. It is as if the world was stood 
on its ear and nothing we could do 
would stop the drain on our produc- 
tivity, our market and our profits. 
John Naisbitt elevated this trend to 
the status of megatrend and predicted 
that the U.S. manufacturing base will 
continue to erode as_ production 
moves offshore. Some now operate as 
Od meee ces eee er eee 


clusion. All of this commentary begs 
one question: Is U.S. manufacturing 
playing tough enough? 

We've discovered one part of the 
answer: We're not even sure we're in 
eaten otha en Ce Sih On ae ree 
ball, but the rules have changed. 
We’ve entered a new era in world 
manufacturing; the competition is 
stiffer, the life cycle of products 
shorter and the margins narrower. In 
addition, the continuing strength of 
the U.S. dollar has aggravated the 


Oy SuMNUET S hae aero ae ih any 
eign goods to compete in the U.S. and 
harder for U.S. goods to be price com- 
petitive in the world market. It’s no 
longer enough to work harder; we 
must also work smarter. 

Some manufacturers have taken 
significant strides in the past five 
years to gain greater control of their 
Oy arte abaird moi loetem ee. 1c 
gic planning. The result is improved 
Masaru shelter 
Freee moc m egies 
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IF YOU'RE BUYING 
WILL YOU BE BLOWN AWAY 


FOR ADVANCED INDUSTRIAL AUTOMATION SYSTEMS 


TALK TO DATA GENERAL. 


THEY’RE WHY THE MOST DEMANDING INDUSTRY LEADERS SELECT US. 


To be competitive, you need the 
most advanced computer system to 
maximize productivity. For engineer- 
ing design, factory automation and 


manufacturing and planning control. 


Which is why companies with 


demanding needs such as GE, 3M, 
Armstrong Rubber, Texaco and 
National Can select Data General. 
COMPLETE INDUSTRIAL 
AUTOMATION 


To help you stay ahead, we offer a 


complete range of computer-based 
solutions—used in everything from 
monitoring mammoth petroleum 
refineries. Streamlining production 
and inventory flow in sophisticated 
manufacturing plants. To controlling 


UNIX is a trademark of Bell Laboratories. LISP is a trademark of Gold Hill Computer, Inc. Ada isa registered trademark of the Department of Defense (OUSDRE-AIPO), 
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YESTERDAY'S TECHN OLOGY, 
BY THE COMPETITION? 


advanced new medical systems. KEEPING YOU If you risk buying yesterday's 
Our systems are price/performance ADVANCED technology, your production line may 
leaders, which gives your engineers We keep your system advanced be on the firing line. To keep your- 


and designers even more of an edge - too. With an investment in research self ahead of the competition, talk 
over the competition. Plus all systems and development that’s well above to Data General at 1-800-DATAGEN, or 
are compatible. From our new the industry average. And with write: Data General, 4400 Computer 
DATA GENERAL/One™ portable, to comprehensive service and support. Drive, Westboro, MA 01580 MS F134. 
our powerful mainframe systems. 


And we adhere to communications 
standards, so we can tie into almost 4 gy Data 
any existing computer network— if 
including IBM. We also offer hundreds a ahead. 


of world-class software solutions. 
Along with UNIX™ LISP™ and Ada® 


(a 
DATA GENERAL/ One is a trademark of Data General Corporation. © 1985 Data General Corp., Westboro, MA 





These manufacturers have focused as 
much attention on planning for obsoles- 
cence as on introducing new products to 
the market, and they have a host of new 
tools to aid them. 


mportant advances such as robot- 
ics, computer-aided design (CAD), 
computer-aided manufacturing 
(CAM) and computer-aided engi- 
neering (CAE) have taken place in tech- 
nology. Much attention is being focused 
on Just-in-Time manufacturing, zero in- 
ventory and optimization; flexible manu- 
facturing and group technology are not 
far behind. All of this is supposed to com- 
bine to comprise the focused factory or 
the factory of the future. 
This proliferation of technology and 


terminology seems at times to resemble 
confusing clutter. Does it make sense? 
What does it mean for data processing 
personnel? 

The new term for this technology is 
computer-integrated manufacturing 
(CIM). CIM is the umbrella under which 
the independent pieces — CAD, CAM, 
group technology, robotics and so on — 
are organized to work together. The defi- 
nition is not yet complete, but it has 
reached a point where several major com- 
ponents of CIM can be described. 

CIM is computer-based, and it is hard- 
ware. It is also software. At its core, CIM 
is a view of the layout of the manufactur- 
ing plant from an information processing 
perspective. It is as much a way of man- 
aging information as it is machinery and 
manpower. CIM is also firmware — dedi- 


cated pieces of automation, whether ro- 
botics; CAD/CAM or automated storage 
and retrieval systems for materials han- 
dling. 

These three components, as well as 
some pieces not yet envisioned, are com- 
bining to comprise a powerful new tool 
for manufacturing. Information drives 
the tool, and DP will play an increasingly 
larger strategic role. In 1990, U.S. manu- 
facturers will spend $33 billion on this 
technology, according to International 
Data Corp., a research firm in Framing- 
ham, Mass. Nearly one third of that 
amount — a fourfold increase over the 
amount spent in 1984 — will go for man- 
agement information systems (MIS) and 
materials resource planning (MRP). In 
spite of all the excitement surrounding 
CIM and what it will mean for U.S. manu- 


We put manufacturing 
control back where it belongs, 
has anieecigaa.encagaampncn 


Control! You had it once. 
And then you lost it. PCR 
wants to help you get it 


back. Long ago produc- 


tion control and mate- 


point, you began to real- 
ize your control was 
slowly being eroded. First 
a little, then a lot. 

PCR recognized these 


many levels — like super- 
visors, managers, Clerks, 
and planners, and 
schedulers. We made our 
systems easy to learn too, 
as an aid to personnel 
tumover. 

The result was total 
control, like there had 
never been before, back 
in the hands of opera- 
tions management. 

Now 15 proven man- 
ufacturing, distribution 
and accounting : 
tions all talk the same 


soma tears exkshely 

for IBM's incredible 
System/ 38 to take full 
advantage of the — 
communications and 
database architecture 
built into this machine. 


problems. And designed 
our software to retum this 
control. We structured 
our systems for easy 
information access by all 
your people; users at 


language, and share 
access to the same 
data. PCR has truly 
developed a system 
defined by users, 
run by users and 


maintained by users. 


‘facturing, however, CIM is not the goal 


of all this activity. The goal is competitive 
survival — shortened development time, 
reduced costs and improved quality. We ~ 
must be more responsive to the market 
and more profitable. 

This task will not be accomplished 
merely by throwing around corporate as- 
sets such as money and manpower, al- 
though these will, of course, be required. 
Capital resources alone won’t get the job 
done. The real issue will be how well the 
technology is managed. The challenge of 
CIM is an executive challenge, and the 
question will be how well top manage- 
ment does its job. 


hat is called for on the 

front end is a clear, precise, 

corporate strategy for im- 

plementing CIM. Each 
manufacturer will have to determine 
what its strategy will be. Although the 
strategies will be different for each indus- 
try and for every manufacturer, success 
will hinge upon careful planning of sever- 
al logical steps: 

e Prime the corporate culture for 
change. In order for the implementation 
of a CIM strategy to be a top corporate 
priority, preliminary education will be re- 
quired. Management must have a basic 
understanding of how the new technol- 
ogy will fit in the overall operating plan, 
whether the strategy calls for a complete- 
ly new facility or incremental implemen- 
tation of new technology. Sustained com- 
mitment to the project will be difficult 
without a realistic understanding of the 
technology and of the required time for 
implementation. Without top manage- 
ment’s strong commitment, the project 
will face impossible barriers. 

© Clearly define expectations. Be 
sure you know what problems you are 
trying to solve. By defining your expecta- 
tions, you will establish a blueprint for 
making wise investment decisions. This 
preparation will serve you in two ways: 
First, you will eliminate technology that 
doesn’t yield targeted results. Second, 
you will have a benchmark to guide you 
in a process that could take several years 
to complete. 

© Appoint a CIM champion. The role 
of CIM project team leader is as much an 
advocacy role as it is a leadership role. 
CIM is not only a new tool, it is a new way 
of doing business. A CIM project needs 
someone to champion its cause and that 
person should be someone with no vested 
interest in old departmental divisions of 
authority. 

The role of project team leader is a 
full-time job. The leader should be expe- 
rienced — someone who understands the 
problems to be solved and who either is at 
board level or has board-level backing 
and commitment. 

¢ Establish a project team. Because 
the project team is charged with chang- 
ing the manufacturing corporate culture, 
it is important that the group should be a 
representative body and include people 
from all areas of the company which will 
be affected. It is particularly important to 
include people from DP, marketing, engi- 
neering, purchasing, production and fi- 
nance because those people will be ex- 
pected to increase efficiency and 
productivity with the new technology. 

© Perform a detailed environmental 
analysis. This step is one of the most 
crucial, yet it is the step most frequently 
overlooked in the process of implement- 
ing new manufacturing technologies. 
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Only when you have a detailed analysis of 
current operations in hand will you have 
a Clear picture of where to focus your ef- 
forts. Technology can help you solve 
problems, but it is not a miracle cure for 

bad production 


N management. 

One of the chief benefits of implement- 
ing new technology is gaining a fresh 
perspective on how you do business. In 
the process of performing an environ- 
mental analysis, you may discover that 
new technology is not necessary, at least 
not in the form you had initially envi- 
sioned. There may be simpler answers: 
For example, you might find that short- 
ening a production line (thereby decreas- 
ing the time needed to move a product be- 
tween workstations) is a better answer 
than installing automated handling sys- 
tems. 


A detailed environmental analysis is 
time-consuming. Nevertheless, it is not 


Know what you want to 
, then look 


for the means to - 
achieve it and it as 


simple as 


only well worth the effort, it is the foun- 
dation upon which to build your future. 

© Identify the technology your strat- 
egy requires. After you have a clear pic- 
ture of how you currently operate and of 
the problems you need to address, you’re 
ready to clearly document the specific de- 
tails of your CIM strategy. 

You might decide you need an inte- 
grated manufacturing control system 
that ties production more closely to dis- 
tribution. You might find that a CAD sys- 
tem would greatly increase productivity, 
but a CAM system would have little im- 
pact: The need will be different with each 

. manufacturer; therefore the strategy will 
be different. 

The point is this: Know what you want 
to accomplish, then look for the means to 
ll tanta ui 

© Formalize your operating policies. 
Moving from an informal manufacturing 
system to a formal one requires time. It’s 
possible that 70% of the life of the project 
will be spent performing this task and the 
prior one. It’s also possible that 50% of 
the benefit of the project will occur here 
as well. If the new system is to work effec- 
tively, however,-you must have the prop- 
er disciplines in place to reinforce a for- 
mal approach. This is a good time to call 
on the expertise of experienced outsiders 
— people who know not only the details 
of the new technology but also the nature 
of your business. 

© Establish working partnerships 
with suppliers and vendor. A good busi- 
nessman takes control of factors that are 
controllable and anticipates those that 
are not. All too often, manufacturers be- 
lieve they are at the mercy of their suppli- 


ers — suppliers of materials, machinery 
or computer hardware and software. One 
chief goals of a CIM strategy 
should be to gain greater control in this 
area and to build working partnerships 
with people you must depend on. 
Quality and service are becoming as 
important as price (and in many in- 
stances, more important) to maintain a 
competitive edge in the market. For the 
partnership to work, suppliers need’ to 
know you are as concerned about quality 
and service as you are about price. You 
need to select your partners carefully. 
Can material suppliers, for example, 
deliver what and when they say they can? 
Can you monitor and track their perfor- 
mance? Can you furnish them with long- 
range visibility of your material needs? If 
technology is being supplied, is-it appli- 


cable and proven, or is it still just prom- 
ises? How does it integrate with the tech- 
nology you already have? Before you 
invite anyone to be a partner in the suc- 
cess of your business, you want to know 
the answers to these basic questions. 

© Follow a sound, proven implemen- 
tation methodology. Can the partners 
supplying you with new technology offer 
you a proven implementation methodolo- 
gy? If not, you should seriously question 
their ability to play an active, beneficial 
role in your business. 

* Track and report your progress. 
Whether you plan to build an entirely 
new manufacturing plant or a factory of 
the future from the ground up or plan to 
implement the new technology in incre- 
mental steps, you will probably need to 
rethink your cost-benefit analysis model. 


Moving toward CIM is not a quick fix. It 
is a long-term project, and it requires a 
long-term investment strategy. Return 
on investment is not justified under a 
two- to five-year model, judging from the 
experience of leading-edge manufactur- 
ers already implementing CIM strategies. 
One major industrial manufacturer is 
planning to spend $50 million over 10 
years to develop a state-of-art factory of 
the future. Whatever your strategy calls 
for, be realistic about the payback cycle. 
If you underestimate the time it will take 
to see return on investment, you may un- 
dermine commitment to the project. 


= 
Dicasali is vice-president of the Man- 
ufacturing Systems Division of Manage- 
ment Science America, Inc., Atlanta, Ga. 
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Manufacturing Networks Can Be Tricky Areas 


MAP: GM's Attempt 


To Set Standards — 


By Ron B. Keil 


Worldwide competition is exerting increasing 
~ pressure on the automotive industry in its own 
basic business —- providing transportation 
products. To meet these challenges, General 
Motors Corp. has stepped up the pace of a 
number of programs aimed at continuous im- 
provement in the cost and quality of manufac- 
tured products. In this process, large numbers 
of robots, programmable controllers and other 
programmable devices have been introduced 
into the manufacturing process, and statistical 
process control tools are being used to monitor 
“as built” quality. Accompanying this growth 
in the number of- programmable devices has 
been a growth in GM’s requirements in other 


areas. In addition to an increased need for com- 
puter support for programming, documenta- 
tion and backup, the need for sophisticated 
communication has been outstanding. A re- 
view of some components involved will point 
out why GM’s Manufacturing Automation Pro- 
tocol (MAP) is so important. Among the areas- 
affected are the following: 

¢ Work force involvement has proven to be a 
valuable tool for GM’s quality and cost-im- 
provement effort. In an attempt to provide 
facts about the state of the business, employ- 
ees are told GM’s competitive position in rela- 
tion to quality and costs. This information is 

(Continued on Page 20) 





Une User 
~ Gives MAP a Try 


By David C. Scott 


Amid all the hoopla about computer-integrat- 
ed manufacturing (CIM), most organizations 
have reached only a couple of concrete conclu- 
sions. First, achieving true CIM will be an evo- 
lutionary process. The last of the turnkey CIM 
believers has faded away, and the word evolu- 
tion is appearing in nearly all articles and dis- 
cussions on the subject. Second, the comput- 
ing environment on the CIM shop floor will 
include a multitude of vendors selling comput- 
ers of varying types, computer numerical con- 
trol (CNC) machinery, process controllers, reli- 
ability and quality inspection and computing 
equipment, robots and automated material 
handling and storage systems. 


Those who agree with these conclusions 
must also acknowledge the need for a flexible 
yet powerful communications infrastructure 
for the factory floor. Indeed, putting such a 
system in place should occur relatively early in 
the move to CIM because it will provide a tech- 
nological foundation for factory automation. 

General Motors Corp. dealt with this situa- 
tion by initiating its Manufacturing Automa- 
tion Protocol (MAP) effort. MAP is an attempt 
to develop a specification for a set of standards 
to allow a multiple vendor computing environ- 
ment on the shop floor. Testament to the wide 
acceptance of the above conclusions is the fact 

(Continued on Page 22) 





(Continued from Page 18) 
communicated by video setups at numer- 
ous locations in the plant complex. 

e An indirect effect on manufacturing 
costs has been the escalating cost of utili- 
ties. To try to control this area GM mea- 
sures usage of water, .gas, pressurized 
air, steam, electricity and other resources 
— often by means of computers and pro- 
grammable controllers. 

© GM is investigating and, in some 
cases, implementing asynchronous ma- 
chining and assembly systems that are 
much more flexible than the traditional 
systems of the past. To facilitate flexibili- 
ty, the communication requirements in- 
crease in order of magnitude. 

© To protect its large investment in fa- 
cilities, GM uses closed circuit TV sur- 
veillance and computerized monitoring 
systems to warn of fires or other dangers. 

e Accounting systems, personnel sys- 
tems, material and inventory control sys- 
tems, warranty systems and others use 
large mainframe computers with remote 
terminals located throughout the manu- 
facturing facility. 

As the above mentioned items indi- 
cate, the need for communications in GM 
plants is considerable. That communica- 
tions system must be able to accommo- 
date voice, video and high-speed data. 
The communications network therefore 
becomes an integrating force for factory 
operations. And, of course, because the 
automotive industry is a highly competi- 
tive business, any communications sys- 
tem GM installs must be cost-effective. 

GM realized in the middle 1970s that, 





because of its requirements for an inte- 
grated communications system and the 
diversity in programmable device ven- 
dors, communications standards were 
needed for the factory floor. Some ad hoc 
task ferces were formed to focus on 
broadband coaxial cable. 

Inearly 1980, with corporate support, 
the Manufacturing Automation Protocol 
(MAP) task force was formed and includ- 
ed former broadband task force members. 
The original MAP task force objectives 
were to define a MAP message standard 
that supports application-to-application 
communication, to identify application 
functions to be supported by the message 
formatting standards and to recommend 
low-level protocols that meet functional 
requirements. The task force is com- 
prised of representatives from about 15 
GM divisions and from the corporate 
manufacturing staff (see Figure 1). 

Soon after its formation, the task force 
identified the International Standards Or- 
ganization’s (ISO) seven-layer model for 
open systems interconnection (CSI) as a 
basis for standardized networks. Because 
the model specifies function rather than 
protocols, however, compliance with it 
does not ensure multivendor communica- 
tion. The strength and current support of 
the MAP specification is its selection of 
existing or emerging standard protocols. 
All seven layers of the MAP specification 
will be international standard protocols. 
The current version of the MAP specifica- 
tion is 2.1. GM has committed to upward 
compatibility for all future versions since 
2.0. 
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© Layer 7, application (has responsi- 
bility of providing communication ser- 
vices to user programs): currently speci- 
fied as a GM manufacturing messaging 
format standard (MMFS), the ISO com- 
mon access service elements (Case), ISO 
file transfer and some /preliminary net- 
work management and directory services. 

© Layer 6, presentation: currently 
null. 

© Layer 5, session: currently specified 
as the ISO session kernel. 

© Layer 4, transport: the ISO trans- 
port protocol. 

e Layer 3, network: the ISO connec- 
tionless network services (CLNS). 

© Layer 2, data link: specified as the 
IEEE 802.2 LLC procedures. 

e Layer 1, physical: specified as IEEE 
802.4 token bus broadband. 

MAP currently specifies broadband 
coaxial cable for the physical media in 
factory floor local-area networks. For 
several reasons, GM believes broadband 
is the best choice among current avail- 
able media. . 


irst, broadband coax accommo- 

dates multiple networks on the 

same media. Second, it will si- 

multaneously support high- 
speed data as well as voice and video. A fi- 
nal point in support of broadband coax is 
that it is flexible enough to accommodate 
GM’s rapidly changing plant require- 
ments. 

GM chose a token bus access method 
for factory floor local-area networks. In a 
token access procedure, a predetermined 
device generates a token and passes it 
around the network. A device can trans- 
mit only while it has the token. All de- 
vices listen and respond to data addressed 
to them. A token passing procedure is de- 
terministic because the maximum re- 
sponse time can be explicity calculated. 
The token bus access. method (IEEE 
802.4) is supported by the programmable 
controller industry. 

The layers above transport are value- 
added to the lo al-area network. MAP 
specifies session kernel to provide the 
connection establishment and manage- 
ment of the users. Session’s dialogue 
management provides the application 
with standard mechanisms for synchroni- 
zation and full-duplex and half-duplex 
communication. The application layer 
protocols provide the communications to 
the user program. Applications (user pro- 
grams) talk about the application layer as 
their universe; the official term is uni- 
verse of discourse. 

The application layer elements speci- 
fied in Version 2.1 of MAP include Case, 
MMFS and file transfer and access man- 
agement (Ftam). Case provides connec- 
tion, context switching and other ser- 
vices common to any user. MMFS, which 
was developed by GM and its vendors to 
provide necessary services and messag- 
ing to programmable devices, is currently 
undergoing a thorough review in the 
Electronics Industries of America’s Com- 
mittee 31 as Draft 1393A. A national 
standard should be available in 1986. 
Ftam provides services for file users. An 
application uses the services necessary 
for its particular function. 

GM’s goal for MAP is that it become 
an open national standard with wide- 
spread use. The 1984 National Computer 
Conference demonstration took MAP a 
step nearer this goal when it proved that 
a multivendor networking project can 
work. GM and Boeing Computer Services 


Co. are sponsoring another networking Boeing’s 802.3 local-area network will be 


GM’s goal for MAP is that it become an 
open national standard with widespread 
use. The 1984 National Computer 
Conference demonstration took MAP a 
step nearer this goal. 


demonstration at the Autofact Confer- 


connected to MAP’s 802.4 local-area net- 
ence in Detroit in November. At that time, work. MAP Version 2.1 will be imple- 


mented. GM believes Version 2.1 finally 
offers a minimum set of services for an 
operating local-area network — a signifi- 
cant step. 

The ultimate goal is that through 
standardization and proliferation, very 
large-scale integration chips will be de- 
veloped and will drive the connection cost 
for each programmable device below ex- 
isting point-to-point connections. GM is 
committed to the development and world- 
wide use of MAP and will seek a competi- 
tive advantage on the use of the network, 
not on the standards. 


Keil is manager of communications 
and control systems engineering for the 
Chevrolet-Pontiac-Canada Group of 
General Motors Corp. in Warren, Mich. 
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(Continued from Page 19) 
that over the past two years, the MAP Us- 
ers’ Group has grown phenomenally and 
now includes representatives of virtually 
all of the largest U.S. manufacturers. 

One of MAP’s early supporters outside 
of General Motors was Deere & Co., the 
large manufacturer of ‘agricultural, in- 
dustrial, forestry and consumer equip- 
ment. Deere has often been recognized as 
a leader in the areas of factory automa- 
tion and CIM. In 1981 the Computer and 
Automated Systems Association (Casa) 
awarded Deere’s Tractor Works in Wa- 
terloo, lowa, its first Lead Award, pre- 
sented annually to a company in recogni- 
tion of a leading edge implementation of 
CIM. Other examples of advanced auto- 
mation and integration of computer- 
based systems can be found throughout 
the company. 

Deere has, however, paid a high price 
for that integration. Up to 50% of the fi- 
nal costs of introducing automated pro- 
cesses and systems have gone to installa- 
tion and integration of computerized 
equipment with existing systems. The bil! 
for ongoing support of such systems 
from a communications and integration 
viewpoint has limited the advantages 
gained. The current direction of the CIM 
movement has the potential to amplify 
these problems because it emphasizes the 
use of many new shop floor computing 
devices: powerful microcomputers and 
engineering workstations in an hierarchi- 
cal, distributed computing environment 
for functions such as cell controllers, dis- 
tributed numerical control (DNC), adap- 


Figure 1. A CIM Pilot 


tive control of processes and real-time 
scheduling to accommodate concepts 
such as Just-in-Time manufacturing. 
These devices will be required to commu- 
nicate not only among themselves but 
also with the various computers arriving 
on virtually every piece of new manufac- 
turing equipment. Thus the rationale be- 
hind MAP is very appealing to Deere be- 
cause it strives for plug-in automation 
and shop floor communications, basics 
for the realization of true CIM. 

To emphasize its commitment to 
MAP, the company incorporated what 
turned out to be the first manufacturing 
production MAP-compliant network in a 
CIM pilot project in 1984. The intent of 
the project, as depicted in Figure 1, was 
to demonstrate CIM by developing tech- 


niques to transform computerized de- 
signs into completed manufacturing in- 
structions that could be transmitted 
directly to and from the shop floor using 
a DNC system. The system was to sup- 
port sheet metal parts to be manufac- 
tured in a cell including a turret punch 
press with laser and a straight shear. 
Starting with computer-based design 
geometry augmented by feature-type 
data, computer-aided process planning 
would develop a manufacturing plan and 
instructions, including a numerical con- 
trol (N/C) program for each part. A nest- 
ing package on a Computervision Corp. 
system would then nest many of the same 
or different parts on the same raw materi- 
al sheet and finalize a program to drive 
the N/C punch press with laser. Finished 


plans would be transmitted to a DNC host 
computer where they would be archived 
and managed. From the DNC host they 
could be downloaded directly to the ma- 
chine controller. The need for a commu- 
nications backbone, which would also 
need to accommodate all other emerging 
automation and CNC equipment in the 
factory, was discovered as the project 
planning proceeded. Local-area net tech- 
nology was seen as a logical solution, and 
a work package to pursue a local-area net - 
was formulated. The initial application 
would be the DNC system. 

In May 1984, requests for proposals 
for a local-area network were sent to sev- 
eral vendors. Deere’s involvement with 
MAP had progressed during the planning 
phases of the local-area network pack- 
age, and the company decided to include 
MAP compliance as a bid requirement. 
Although installation of a broadband 
backbone and associated one-time start- 
up costs is more expensive than tradition- 
al point-to-point coaxial wiring schemes, 
the expenditure was approved because it 
would both save cabling dollars in future 
rearrangements and accommodate CIM. 

The local-area net was designed and 
implemented by an in-house team. The 
broadband utility was designed by an 
electrical engineer from plant engineer- 
ing with training from an equipment ven- 
dor. Other team members included repre- 
sentatives from computer systems to 
handle interfacing and protocol problems 
and from manufacturing engineering sys- 
tems to address DNC and process appli- 
cation questions. 
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The plant engineer developed 
a computer program that allows 
graphical design of cabling 
schemes and automatically com- 
putes signal levels and other pa- 
rameters and then inserts re- 
quired components (amplifiers, 
couplers and so on). This allows 
quick evaluation of feasibility 
and cost of several alternatives 
for cabling. The 3,300 feet of 
broadband was installed by a ca- 
ble television contractor. MAP- 
compliant network _ interface 
units (NIU) were purchased 


Pilot members 
were excited 
when they 
compared future 
possibilities of 
using the 
network with 
their former 
experiences. 


from Concord Data Systems, 
Inc. and a DNC host computer 
was purchased from Numeri- 
tronix. The network was opera- 
tional by Nov. 1, T984. 

Attempts were then made to 
link the Numeritronix computer 
and the punch/laser machine 
tool’s General Electric Co. 1050 
controller. The problems en- 
countered read like a Why MAP? 
listing. The implementation 
team still had to resolve incom- 
patible protocols and speeds; 
only the first two layers of the 
MAP specification, which pro- 
vide media access control (get- 
ting you on and off the net- 
work), were being implemented 
in the NIUs. Connections to 
nodes from the NIUs were RS- 
232 links, making the initial 
DNC application appear like a 
point-to-point connection via 
the broadband. The RS-232 
standard provided several chal- 
lenges; the various devices were 
using different pin configura- 
tions. Perhaps the biggest stum- 
bling block was the lack of com- 
plete communication  specifi- 
cations; as a result, data scopes 
were needed to figure out exact- 
ly what speeds, protocols and 
other communication parame- 
ters were being used. 


fter nearly a month of 

uncovering and solv- 

ing such problems 

through both soft- 
ware and hardware, a successful 
link between the DNC host and 
the first machine was complet- 
ed. Having learned from the first 
machine, the team successfully 
connected the second machine, 
the shear, much more quickly 
even though it encountered 
many of the same problems. 
NIUs were connected to Compu- 


tervision and Digital Equipment 
Corp. VAX systems and, using 
the routing capability of the 
NIU, connections were made to 
an Okidata Corp. printer, a Sun 
Microsystems, Inc. engineering 
workstation and several types of 
terminals. The cell was released 
to production Feb. 1, 1985. 

The consensus among pilot 
participants was that it was a 
very worthwhile learning experi- 
ence. The critical need identified 


was that more complete and de- 
tailed specifications regarding 
communication requirements 
should be provided to vendors 
and received from vendors so 
that debugging could be more 
direct. Pilot members were ex- 
cited when they compared fu- 
ture possibilities of using the 
network and the ease of adding 
additional devices with their for- 
mer experiences stringing addi- 
tional cables for each new or re- 


located device. Even though 
device connection was usually 
straightforward, protocol and 
messaging problems reinforced 
the desire for completion and 
commercial offerings of the up- 
per layers of MAP, which will 
address these areas. Additional 
applications that would take ad- 
vantage of the video and audio 
capabilities of the broadband, 
(for example, plant security vid- 
eo, interactive training of opera- 


tors and video teleconferencing) 
are already being discussed. 
Plans are being finalized to ex- 
tend the network to accommo- 
date an additional application — 
a DNC-like system to download 
computer-optimized control pa- 
rameters to a series of resistance 
welder controllers. 

Perhaps the largest remain- 
ing challenge is planning for and 
managing the shop floor com- 
munications, computing and 


Novell introduces the TM) 
to improve your network reception. 


In a relatively short time, the local area network 
(LAN) market has attracted a host of suppliers. Each has 
a LAN system to sell. And each is fighting for a proverbial 


piece of the LAN pie. 


Amid all those LAN contenders, only one company is 
out to make all LAN systems perform better. Only one 
company offers high-powered LAN operating system 


NetWare performs. 


software that improves 
the performance of every 
major LAN system on the 
market. Only one 
company is finishing the 
job the other LAN 
makers begin. 

The company is 
Novell. The company’s 
solution is NetWare. 


How good is NetWare? In recent benchmark tests 
conducted by Novell as well as Belmont Laboratories, 
NetWare significantly improved the performance of 


every LAN system tested* In fact, NetWare currently 
runs on 24 different LAN hardware systems, 
outperforming the original software for every one. 


Serving all LANkind. 


Whichever LAN hardware you choose, NetWare is 
the LAN software designed to get the most out of your 
network. When it's time to improve the reception your 
network gets from those who use it every day, plug into 
NetWare. It’s from Novell, the people dedicated to 


serving all LANkind. 


For more information, call or write Novell, Inc. 
1170 N. Industrial Park Drive Orem, Utah 84057 


(801) 226-8202 


*LAN Benchmark Report, May, 1985, Novell, Inc. and 
““Software,Not Hardware Key to LAN Performance)’ 
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Mark W. Ciotek 


CEQOand President 
NCA Corporation 

American manufacturers are 
facing a fiercely competitive and 
highly aggressive environment 
that's global in scope. 

The key to survival in the face 
of all this is control. Control over 
shrinking profitability, increasing 
costs and reduced planning 
times. Which means automation 
through computerization. 


But computerizing the manu- 


facturing process is no guaran- 
tee of survival. ening the 
© Digital Equipment 


wrong approach could be just 
as costly as not automating at all. 

As one person intimately in- 
volved with manufacturing, Mark 
W. Ciotek, explains: “Manufac- 
turing today has to be treated as 
an integrated process instead of 
as isolated functions. Successful 
manufacturers are discovering 
that with the right approach to 
computer-integrated manufac- 
turing (CIM), you can produce 
goods quickly without sacrificing 
quality.” 

Markis CEO and president 
of NCA Corporation, aleading 
software developer and market- 
ing company that's helping man- 
ufacturers stay competitive with 
amanufacturing resource plan- 
ning (MRP Il) system called 
MAXCIM™ 

With 20 integrated modules, 
MAXCIM is designed to handle 
everything from financial plan- 
ning in the executive office to job 


MANUFACTURERS CHOOSE US 
BECAUSE OF WHAT WE CHOSE: VAX? 


tracking on the factory floor. 

“Our comprehensive ap- 
proach requires a flexible com- 
puter system with a wide range 
of solutions,’ Mark points out. 
“That's why we chose Digital's 
VAX™ computers for MAXCIM. 
And that's why manufacturers 
are choosing us:’ 


“VAX GIVES YOU 
THE WORLD’S MOST 
FLEXIBLE 
ARCHITECTURE.’ 

e 


~~ Digital designed the VAX 


computing environmentin a 
unique way - around one archi- 
tecture and Digital's VMS™ 
operating system. ‘They're the 
only ones who have done this;’ 
Mark states. “As a result, we 
know we're working with the 
most flexible system available’’ 


Included within the VAX com- 


puting environments the VAX 
Information Architecture, a com- 
prehensive system of integrated 


information management soft- 
ware products. From this vast 
array of products, NCA's cus- 
tomers can select those best 
suited for their needs. 

Three of these VAX Informa- 
tion Management products - 
FMS™ forms management sys- 
tem, DATATRIEVE™ query lan- 
guage and report writer, and 
Common Data Dictionary - are 
used in conjunction with MAX- 
CIM. By incorporating these 
products, MAXCIM optimizes 
the user-interface, and provides 
easy access and universal defi- 
nitions for all of your data. 

Customers also have the op- 
tion of adding other Digital soft- 
ware such as DECnet™ network- 
ing software. The tremendous 
communications capabilities be- 
tween Digital systems allows for 
unequalled distributed process- 
ing power. So you can access 
and exchange information - 


Digital, the Digital logo, VAX, ws, FMS. DATATRIEVE, DECnet, MicroVAX | and VAXcluster are registered trademarks of Digital Equipment Corporation. MAXCIM isa registered trademark of NCA Corporation. 





whether it's stored across the 
plant or at a plant across the 
country. 

“Digital's approach to soft- 
ware is ideal for MAXCIM be- 
cause the performance of an 
MRP II package is enhanced by 
the degree of integration be- 
tween modules;’ Mark says. 
“And the superior integration 
within both MAXCIM and the 
VAX Information Architecture 
gives manufacturers the most 
flexible solution possible’ 


“AS 


“The economies of manu- 


facturing demand standardiza- 
tion and growth;’ Mark points 
out. “With VAX computers, 
our Customers have both.” 
Every model in the best-sell- 
ing 32-bit architecture, from the 
MicroVAX I™ system right up to 
the largest VAXcluster™ system, 
is compatible, providing an 
economical growth path from 
desktop to data center. 
“Because of this compatibil- 
ity, you can use MAXCIM across 
the entire line of VAX systems; 
Mark says. “So when our cus- 


tomers upgrade, they can bring 
their existing applications right 
along with them:’ 

This eliminates the need 
to convert databases, retrain 
people or totally abandon your 
investment. And VAXcluster 
systems provide enough 
computing resources to meet 
virtually any requirement. 

“VAX computers let us meet 


the needs of just about any man- 


ufacturer,’ Mark says. “The low- 
end of the VAX family is ideal for 
smaller manufacturers, while 
Clustering makes our 
solutions attractive to 


ee 
much larger companies. Some 
of our business now comes from 
existing customers who are 
upgrading their Digital systems 
to meet their growing needs: 


*‘DIGITAL IS 
THE LEADER IN 
THE 
MARKETPLACE.” 


“Digital has a solid reputa- 


tion among manufacturers;’ 


Mark states. ‘‘After all, they're 
the leader in distributed process- 
ing and are committed to CIM 
with dedicated resources. 

And the VMS operating system 
provides an unparalielled path 
for growth:’ 

In fact, Digital anticipates 
and meets manufacturers’ 
needs so successfully that NCA 
developed MAXCIM to run ex- 
Clusively on Digital systems. 

“We've never felt the need to 
offer MAXCIM on any other sys- 


The Compatilte VAX family. 
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tem;’ Mark says. “They're the 


experts in systems and we're 
the experts in MRP II software. 
Together, we can offer manufac- 
turers the most comprehensive 
solution. 

“Our customers have 
found that this is the ideal so- 
lution for them. With this kind 
of success;’ Mark concludes, 
“we'll never second-guess 


our choice of VAX computers:’ 


BEST ENGINEERED 
MEANS ENGINEERED 
TOAPIAN, 
VAX computers, like all 
Digital hardware and software 
products, are engineered to 
conform to an overall computing 
strategy. This means our sys- 
tems are engineered to work 
together easily and expand inex- 
pensively. Only Digital provides 
you with a single, integrated 
computing strategy direct from 
desktop to data center. 
To learn about 
Digital's VAX sys- 
tem, call 1-617- 
467-CAEM. To 
learn about 
MAXCIM, call 
1-800-622-6584. 
Or write to Digital Equipment 
Corporation, 200 Baker Avenue, 
West Concord; MA 01742. 


IN THE WORLD. 
SOEHREO 





automation directions to accom- 
modate CIM in a large decentral- 
ized company such as John 
Deere. If experiences such as 
those in the pilot are to be 
worthwhile, they need to be 
shared and incorporated in fu- 
ture efforts. Deere has taken 
several steps to address this 
challenge: 

At the corporate office, a CIM 
systems organization was 


sign and manufacturing (CAD/ 
CAM) systems departments 
within it. CAM systems respon- 
sibilities include factory automa- 
tion planning, factory local-area 
networks and MAP activities. A 
Shop Floor Computer Commu- 
nications and Control (SFCCC) 
Users’ Group has been formed 
under this group’s leadership. A 
steering committee formed to 
coordinate and provide input to 


from corporate manufacturing 
engineering, computer systems, 
quality and reliability engineer- 
ing and CIM systems. This gen- 
eral group is composed of fac- 
tory representatives from the 
same disciplines as the steering 
committee. As in the pilot, each 
unit is encouraged to form a 
core shop floor communications 
team with members from plant 
engineering, computer systems 


systems. Similar to the GM MAP 
Users Group experience, re- 
sponse to the SFCCC has been 
very enthusiastic; ali units have 
experienced the above problems 
as individual machines and cells 
have been installed. 


he role of the SFCCC 
is threefold: educa- 
tion, coordination and 
direction. At the over- 


formed with computer-aided de- the overall group has members 


Our Zebra® printer has 
proven itself in the industrial 
jungle. And left its indelible 
mark in bar-coded and alphanumeric labels, tickets, J 
and tags. tn 


Nothing's tougher than a Zebra. 

Ruggedized design and internal media 
supply safeguard the Zebra and your paper stock 
from harsh environments. And Zebra's lean enough 
to go anywhere it's needed—from receiving room to 
shipping dock. 

Precision stripes are Zebra's forte. 

Built for superior “scannability,” Zebra prints 
in-specification bar codes. With dot overlapping that 
eliminates gaps and variation. With optical feedback for 
precise dot positioning. Quality bar codes—without 
sacrificing format flexibility or image durability. 

Zebra runs smoother, longer. 

Zebra's print head glides evenly across the label. 
Unique bidirectional harmonic drive motion eliminates 
the wear and vibration that cause mechanical problems 
in other serial printers. Zebra's print head life is rated at 
150 million characters. And all parts and labor are 
backed by a full six-month warranty. 


and manufacturing engineering 


Zebra's stripes don't fade in the 
sun. Long-lasting, high-resolution Zebra 
labels withstand the ultraviolet rays 
that make expensive thermal labels 
pale in contrast. Better still, Zebra prints 
on a variety of locally available label 
stocks, not expensive thermal paper that can cost 
you more than the printer itself in less than two years. 
Zebra's low initial cost and economical diet save you 
money up front and in the long run. 
Zebra, the smarter breed. 

Zebra offers maximum flexibility to meet your 
needs. Nine different high-quality bar code symbologies 
in 37 sizes. OCR and five sizes of alphanumerics, too. 
Pius colors and graphics for fast visual identification. 
Just interface Zebra with any RS-232C device: basic 
CRT, PC, or host computer. You'll get the labels you 
need—when and where you need them. 

To find out how Zebra can earn its stripes in your 
jungle, call or write today. 


all meetings, educational seg- 
ments on topics such as MAP 
are included with unit updates 
on experiences and current 
problems and issues being faced. 
Members are asked to share lists 
of vendors, contacts, informa- 
tional sources and any data that 
may be useful to others. As is- 
sues are brought to the surface 
by the group, plans are formu- 
lated for their resolution in an 
effort to provide future direc- 
tion. 

At the first general meeting, 
users decided to form three in- 
terim working groups to devel- 
op guidelines for the three pri- 
mary issues identified during the 
meeting. The first group will de- 
velop boilerplate specifications 
for inclusion in shop floor equip- 
ment specifications that will deal 
with the desired capabilities of 
the computer control. It will 
cover physical and electrical 
characteristics, protocols and 
general capabilities required to 
integrate the equipment into an 
overall CIM system. Basic exam- 
ples are upload and download 
commands and terminal mode. 
The application layer of MAP 
using the EIA-1393 specifica- 
tion will be the ultimate answer 
when complete. The second 
group will work on guidelines 
for the communication utility 
and physical cabling schemes, 
including plans on how to 
evolve from current systems (for 
example, PBX) to the ultimate 
broadband for MAP in a cost-ef- 
fective way. The final group is 
addressing flow and.placement 
of data in the evolving distribut- 
ed hierarchy on the shop floor. 

The largest remaining identi- 
fied need is training at all levels. 
To address this, outside training 
vendors are being contacted to 
provide courses ranging from 
overviews of local-area networks 
to MAP to detailed broadband 
engineering instruction. Exten- 
sive contacts are being main- 
tained with vendors of local-area 
networks, computer equipment 
and controllers to obtain educa- 
tion on their directions and 
products and to encourage their 
participation on future pilot 
projects stressing MAP. 

CIM will become a reality ona 
broad scale within the next few 
years. If companies are to be 
ready, however, foundations 
must be laid now. The communi- 
cations schemes for the shop 
floor are essential, and the MAP 
approach offers a very attractive 
alternative with an expanding 
support base from users and 
vendors. Rather than just wait- 
ing for MAP to happen, compa- 
nies that hope to realize the CIM 
potential must now begin plan- 
ning and learning through activ- “ 
ities such as pilots and users 
groups. The benefits are tremen- 
dous. 


Scott is division manager, 
Computer-Aided Manufactur- 
ing Systems for Deere & Co. in 
Moline, lil. 
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But How Do 
Cost-Justify 


By Alan Seed 
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conert H. Hayes ana 


Dernathy in their arti- 
ng Our Wav to Eto- 
ne” THarvard Busi- 
July-August Berets) 


In that article, Hayes and Abernathy con- 
cluded that “the key to long-term suc- 
cess, even survival, in business is what it 
has always been — to invest, to innovate, 
to lead, to create value where none exist- 
ed before. Such determination, such 
striving to excel requires leaders — not 
just controllers, market analysts and 
portfolio. In our preoccupation with the 
braking systems and exterior trim (for ex- 
ample, return on investment), we have 
neglected the drive trains of our corpora- 
tions.” 

Although enlightened leadership is 
surely required to create value, reduced 
dependence on analyzing investment re- 
turns is not the answer either. Measure- 
ment methodologies are not the problem; 
the way many companies use them needs 
to be reexamined. 

Consider the way many companies 
justify CIM (and other DP) investments. 
The corporate controller prepares and 
distributes instructions and forms for 
evaluating capital expenditures as part of 
the capital budgeting and authorization 
system. For expenditures that involve 
business expansions or cost reductions, 
the instructions and forms typically call 
for the following: 

© Forecasting differential cash out- 
flows — for example, for a 10-year peri- 
od or the life of the investment. Outflows 
include the initial investment, training 
and start-up expenses; operating costs; 
changes in working capital; and income 
taxes paid. 

© Forecasting differential cash inflows 
for the same period. Inflows include reve- 
nues, recovery of working capital and a 
residual value in the last year of the fore- 
cast. 

© Subtracting the cash outflows from 
the inflows to calculate a net cash flow by 
year. 

© Discounting the net cash flows by a 
cost of capital to determine a net present 
value or calculating an internal rate of re- 
turn (the discount rate where net value of 
inflows exactly equals outflows). Figure 
1 (above) shows a format used for this 
purpose. 


Ithough this methodology is 

conceptually correct, in prac- 

tice it is commonly misapplied 

in several ways. It is unfortu- 
nate that this misapplication provides an 
uneconomical bias in favor of short-term 
projects at the expense of investments, 
such as CIM, that offer long-term strate- 
gic benefits. Five common pitfalls are: 

e Evaluating CIM investments as 
stand-alone, cost reduction-oriented, 
capital expenditure proposals rather than 
as business-building strategic invest- 
ments. 

© Overlooking indirect cost reduc- 
tions. 

© Using excessive discount rates. 

© Underestimating the residual values 
of CIM equipment. 

© Relying ona single conclusion when 
a range of likely outcomes would be more 
appropriate. 

The CIM investment decision is usual- 
ly a strategic investment that a company 
makes to gain a competitive advantage, 
and it should therefore be evaluated in its 
entirety. The company should forecast 
and discount all the differential cash out- 
flows and inflows associated with the 
strategy, not just the cash flows associat- 
ed with the cost-saving component of the 
investment. 

Differential cash flows are elements of 
cash inflow or outflow that are expected 
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Outflows (investment) 


Capital expenditure 
Expense items net of income taxes 
Total outflows 
Inflows 
Revenues 
Costs and expenses excluding depreciation 
Cash flow before taxes and depreciation 
Income taxes paid — net 
Cash flow after taxes paid 





to differ if one course of action is adopted 
rather than another. Such cash flows 
may be estimated by adding up cost sav- 
ings and marginal profit contributions 
before noncash charges (such as depreci- 
ation) or subtracting base case forecasts 
from forecasts that reflect an investment 
in CIM. The base case forecasts should 
reflect various competitive scenarios (for 
example, “the competition does not in- 
stall CIM” or “the competition installs 
CIM”). The CIM installation forecasts 
should also reflect alternate investment 
and operating scenarios. 

The base case is not zero. There is no 
such thing as a no-change alternative. If 
a company does not invest in CIM but its 
competitors do, the firm will lose compet- 
itive position. No change often translates 
into a decline and an eventual abandon- 
ment of a business. Decline and abandon- 
ment, therefore, may be the scenario that 
should be forecast as the base case for 
purposes of estimating the differential 
cash outflows and inflows for the CIM in- 
vestment alternative. 

Although direct cost savings are often 
relatively easy to identify, some compa- 
nies overlook the impact CIM installa- 
tions have on indirect costs. For example, 
CIM may require less supervision because 
fewer people are required. Fewer people 
reduce payroll and human resources de- 
partment costs. Direct and indirect pay- 
roll cost reductions also translate into re- 
duced payroll tax, pension fund 
obligations and other employee benefit 
costs. Reduced space requirements mean 


Debt (54% x 12.8%) 
Equity (using Capital Asset Pricing 


Equity Risk Premium (Assume) 
Company Risk Adjustment 


6.0% 


lower heat, light, janitorial, maintenance 
and other building occupancy costs. Im- 
proved quality results in reduced inspec- 
tion, material handling, rework, scrap, 
yield ‘and sales adjustment costs. Lower 
inventories result in lower inventory car- 
rying costs. Such indirect cost reductions 
often exceed the direct cost savings asso- 
ciated with the installation of CIM sys- 
tems. 

Forecasts of net cash flows are usually 
discounted by a rate that reflects the per- 
ceived time cost of the capital (money) in- 
vested in a project. This discount rate is 
intended to reflect a company’s capital 


cost based on the financial characteristics 


of the business. The National Association 
of Accountants defined the cost of capital 
in their publication, “Statement on Man- 
agement Accounting: Cost of Capital” 
[Nov. 1, 1984]. According to that defini- 
tion, the cost of capital is ‘a composite of 
the cost of various sources of funds com- 
prising a firm’s capital structure. It is the 
minimum rate of return that must be 
earned on new investments that will not 
dilute the interests of the shareholder.” 
In practice, the cost of capital is supposed 
to be the weighted cost of debt and equity 
to be employed over the time horizon of 
the prospective investment (see Figure 2 
below). 

The cost of capital is not the same as a 
hurdle rate, which is simply a benchmark 
that some companies use to screen pro- 
spective capital expenditures. If the likely 
internal rate of return of a project ex- 
ceeds the hurdle rate, the project pre- 


Figure 2. Example of Cost of Capital Calculation 


sumably merits further consideration. 

For at least three reasons, many com- 
panies discount their net cash flow by 
rates that exceed their actual cost of capi- 
tal. Those reasons are the following: 


© Because of the federal budget defi- 
cit, the current cost of debt and equity 
capital may be abnormally high and may 
not reflect future capital costs. Future 
costs of capital over the time horizon of 
the investment are the numbers that are 
most relevant for the investment deci- 
sion. 

¢ In a quest for financial conserva- 
tism, many companies underutilize long- 
term debt. A high proportion of equity 
tends to increase a company’s cost of cap- 
ital and the discount rate that is applied; a 
high proportion of debt tends to lower 
this rate. 

¢ Also in a quest for conservatism, 
controllers tend to round up their calcu- 
lations of their company’s cost of capital. 
Thus, a calculation of 13.4% (shown in 
Figure 2) becomes 15% rather than 13%. 

High discount rates favor projects 
that pay off in the short term rather than 
projects that, like CIM, offer long-term 
strategic benefits because of the effect of 
compounding. 


anagement may underesti- 

mate the residual values of 

prospective CIM _ invest- 

ments, for example, by as- 
suming that machinery and equipment 
will have a useful life of, say, 10 years and 
will be worth a scrap value at the end of 
that period. This is hardly the case. Not 
only may CIM investments (like commer- 
cial airplanes) have economic lives that 
will substantially exceed their book lives, 
but their residual value at the end of the 
tenth year will reflect the impact of infla- 
tion during those 10 years. Even assum- 
ing 4% per year inflation, today’s residual 
value of $1 is equal to $1.57 in 10 years. 
This figure increases to $1.80 if a 6% an- 
nual inflation assumption is used. The 
problem is that while companies usually 
impound inflation in the discount rate 
they use, they often ignore it when they 
estimate residual values. 

Financial managers often seek a single 
number forecast rather than an estimate 
of a high, low and most-likely outcome of 
alternative competitive and economic sce- 
narios and discount rates. The forms are 
designed for one set of numbers so that 
each proposal can be compared with oth- 
ers. In reality, economic justifications are 
based on estimations subject to error in 
both directions. Thus, forecasts for CIM 
investments should reflect various sce- 
narios and assumptions. Alternative as- 
sumptions, for example, should include a 
reasonable range of forecasts of the tim- 
ing and amount of cash flows, residual 
values and discount rates. The array of 
computer-generated answers should be 
assessed using good, old-fashioned busi- 
ness judgment. Analysis should be used 
as a tool to assist economically sound de- 
cision making rather than relegated to 
the realm of braking systems. 

If data is estimated objectively and bi- 
ases- favoring short-term payouts are 
eliminated, internal rate of return and net 
cash flow techniques can well serve cor- 
porate executives in justifying invest- 
ments in computer-aided manufacturing 
systems. 


Seed is senior consultant with Arthur 
D. Little, Inc., in Cambridge, Mass. 
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Computer- 
Integrated 
anufacturing: 
The Key Word Is 
Integrated 


By Stan Kolodziej 


The computer industry has always found man- 
ufacturing a tough nut to crack. The separate 
pockets of operations in manufacturing com- 
panies have resisted integration by computers. 
On the factory floor, for example, automated 
test equipment, programmable logic control- 
lers and numerical control equipment, isolated 
from corporate management, have worked 
within their own closed-loop environment of 
specialized data and instructions. Beyond the 
shop floor, supervisory material scheduling 
and control also worked within its own require- 
ments and cluster of work cells. 

In the early 1970s, however, the first steps 
toward integration of the various components 
occurred. The advent of minicomputers al- 


lowed data processing to be dispersed at a low- 
er cost among various corporate departments. 
Operating systems were more powerful, and 
programming was becoming easier for in- 
house personnel. On-line, real-time report 
writers provided quick distribution of materials 
handling, inventory and other data without the 
traditional time lag and channeling through 
MIS. 

Also in development was the concept of ma- 
terials requirements planning (MRP), an at- 
tempt by manufacturers to utilize the newly 
available corporate processing power to inte- 
grate applications such as billing, work in pro- 
cess, inventory, cost accounting, purchasing 
and other direct manufacturing procedures. 





The emphasis was on integration. This 
emphasis on data integration, however, 
has occurred more often in theory than in 
practice. One major obstacle has been 
built-in resistance by various depart- 
ments within manufacturing, which were 
driven by fear of change and reluctance 
to relinquish control. 

Faced with the daunting complexity of 
the manufacturing market, turnkey sys- 


tems houses had little choice but to pro-: 


duce specialized vertical market products 
that worked in relative isolation from sys- 
tems in other departments. Aggravating 
the situation were the number of propri- 
etary operating systems and software 
produced; interfacing with other vendor 
systems became impossible without ex- 
tensive and expensive reprogramming. 


apid growth occurred in yet an- 
other relatively independent 
and very important area of 
manufacturing: computer-aid- 
ed design and computer-aided manufac- 
turing (CAD/CAM). CAD/CAM has also 
attracted its own set of systems vendors 
which, until recently, provided applica- 
tion-specific products that remained all 
but isolated from other DP operations 
within manufacturing. With the recent 
economic downturn and increased com- 
petition from foreign manufacturers, 
however, U.S. industry has again been 
taking a long hard look at how comput- 
ers and the linking of manufacturing op- 
erations can help increase profit and effi- 
ciency. A primary impetus has come from 
within the manufacturing industzy itself. 

Manufacturing resource planning 
(MRP II) goes a few steps beyond its pre- 
decessor, material requirements plan- 
ning. MRP II is a planning and operating 
system that includes all manufacturing 
functions — material, capacity, finance, 
engineering, sales, distribution and mar- 
keting. MRP II is meant to be a generic 
set of operational rules applied to all 
manufacturing companies, regardless of 
size and product. Its basic premise is inte- 
gration; its modus operandi is computers. 

A working MRP II system is in place at 
the Pratt & Whitney Aircraft Co. in East 
Hartford, Conn. Ted Brindamour, Pratt 
& Whitney’s manager of office automa- 
tion, described the company’s MIS data 
base as “‘very elaborate,”’ and said the en- 
tire shop floor control systems of several 
regional plants provide data to it. 

“‘Numerical control machines and log- 
ical controllers on the shop floors are on- 
line to the IBM mainframes in MIS at the 
East Hartford head office,"’ Brindamour 
explained. “‘Data from the shop floors is 
used to produce work -schedules, parts 
forecasting, machine time scheduling 
and identifying manufacturing bottle- 
necks for engine parts. 

“Every two weeks we produce a new 
schedule, listing what kinds of engines 
we’re going to ship, what kinds of spare 
parts, and then the system creates a new 
schedule for the shop floor to build to. 
What we’re working on now is using the 
raw and finished material tracking to in- 
terface more with the financial group to 
do ‘what if’ scenarios and strategic plan- 
ning.” 

Though this installation uses a rela- 
tively advanced MRP II system, it is only 
the first step in what the manufacturing 
industry has designated as computer-in- 
tegrated manufacturing (CIM), deemed 
the ultimate evolution of computerized 
manufacturing. CIM has come to mean 
the implementation of a fully integrated 
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Only In Hollywood 


The word robot conjures up images of 
science fiction anthropomorphic an- 
droids wreaking vengeful havoc on its 
human creators or dutifully carrying 
out mankind’s salvation. Of the esti- 
mated 19,000 robots now toiling in 
U.S. industry, however, most look 
more like one-armed cuisinarts than 
humans. The intelligence of most ro- 
bots consists of taking a few simple or- 
ders and performing tasks that would 
tax the patience of a child. 

Today’s robots are used on the as- 
semblyline to spot weld, arc weld, 
spray paint, move material and per- 
form minor assembly jobs. Robots can 
work in areas that are toxic and dan- 
gerous to humans; they do not take 
breaks, do not belong to unions, do 
not demand sick pay, rarely counter- 
mand an order and really don’t care 
how the Celtics are doing. Manage- 
ment likes robots. 

Robots are incredibly structured 
workers. They have to be.. The average 
robot is not a jack-of-all-trades. In 
fact, the average robot performs only a 
single function — but does it very 
well. Robots represent specialized la- 
bor to the nth degree. The curious fact 
that robots work in clusters, or cells, 
has nothing to do with their being gre- 
garious. They are merely being cost ef- 
fective. While one robot is doing a 
spot weld on one side of an automobile 
chassis, another can do the same on 
the other side. When they are finished, 
the chassis will continue down the 
conveyor belt and meet other welding 
robots whose areas of expertise might 
be doors. After these come the paint- 


data base that flows through the entire 
manufacturing process from process con- 
trol to finance, with all intermediate steps 
— such as production control, schedul- 
ing, inventory, cost accounting and engi- 
neering — driven from the same data 
base. 

Implementing CIM is a huge under- 
taking, one fraught as much with organi- 
zational considerations as with the actual 
availability of CIM technology. Digital 
Equipment Corp., for instance, advises its 
clients that the implementation of its 
Baseway integrated manufacturing sys- 
tem should be overseen by a controlling 
group within an organization and not on 
a departmental basis. 

“MIS is a service organization which 
has a heavy influence and responsibility 
in supporting the computer systems that 
are supporting the manufacturing envi- 
ronment,’’ Denney LaBarge, DEC’s mar- 
keting manager of manufacturing, archi- 
tecture and networks, explained. 
“However, though the actual implemen- 
tation of CIM systems might not come 
from MIS but from the various depart- 
ments themselves, the strategic implica- 
tions of a truly integrated environment 
require a focus by something like an MIS. 
group to make sure the integration can 
be handled in a flexible and expandable 
manner. The market is moving toward a 
high degree of compatibility in the multi- 
vendor environment, but you still need ei- 
ther MIS or some other technical re- 
source to oversee and advise.” 

ASK Computer Systems, Inc., a Los 
Altos, Calif., turnkey systems house and 
producer of the manufacturing manage- 


ing robots, and then the finishing ro- 
bots. True division of labor, but hardly 
renaissance machines. 

Times are changing. The buzzword 
in manufacturing is system. Custom- 
ers want robot systems, with system 
applications, not just single machines. 
They want robots to be integrated, not 
segregated. They want robots to be 
holistic, not individualistic, to work in 
kind with other processing machinery, 
with support systems, with inventory 
control — to become part of the new 
team flexible manufacturing. 

Robot makers have heeded the 
word. Systems they want, systems 
they’ll get. Sometime in the future. 
Right now the robot industry is busy 
reaping what it has sown. Multiple 
vendors with multiple protocols, con- 
trol systems and programming lan- 
guages. No SNA-like standard exists 
in the robot industry. The closest is 
General Motors Corp. Manufacturing 
Automation Protocol (MAP), but it 
will be several years before MAP is 
strong enough to force robot vendors 
to conform to its standard. Until then, 
integrating robots into flexible manu- 
facturing systems will cost dearly. 

All is not gloomy. Robots are be- 
ginning to see the light — literally. Vi- 
sion-capable robots are better, smarter 
and more reliable, thanks to major ad- 
vances in signal processing semicon- 
ductor technology. These robots 
promise to be the leading edge in man- 
ufacturing systems of the future. 

As for those Hollywood robots 
shown balancing the company books, 
don’t hold your breath. 


ment (Manman) integrated manufactur- 
ing system, sees nothing wrong in indi- 
vidual departments taking control of CIM 
integration. 

According to David Sohm, ASK’s vice- 
president of marketing, “The impetus to 
install a system like Manman can come 
from one of three places. The manufac- 
turing department is often a key mover 
because they know they need a better 
tool for scheduling and planning. The fi- 
nancial side is also interested because by 
integrating manufacturing with the fi- 
nancial area, you can get better control 
over the financial end. The third area is 
MIS, which may be responding to ques- 
tions from both the manufacturing and 
the financial groups, then coming to us 
for answers. Departments can implement 
almost in a vacuum, unconcerned about 
what the next department is doing, since 
we've already taken care of that problem 
through built-in controls.” 

Of those few computer vendors now 
beginning to offer several pieces of the 
CIM puzzle, DEC is in an unusually good 
position, in large part because of the ear- 
ly dominance of its PDP-11 computer on 
U.S. factory floors. PDP-11s control indi- 
vidual work cells through programmable 
logic controllers; the PDP-11s, in turn, 
are further clustered into groups of work 
cells usually controlled by DEC VAX 
minicomputers. 

DEC has used this base to further pen- 
etrate into the MRP and MIS functions of 
large manufacturing concerns. Recently, 
DEC has seen the time ripe for the intro- 
duction of Baseway, its series of software 
products that will serve as the core of a 


manufacturing environment and the 
means to link both DEC and other ven- 
dors’ equipment. Baseway is a sophisti- 
cated communications highway leading 
from the factory floor to MRP and be- 
yond. The product consists of three soft- 
ware components: the Shopfloor Gate- 
way, a hardware and_ software 
communications device running on a 
PDP-11 system and acting as a translator 
between specific shop floor devices and a 
host computer; the Baseway Application 
Software Bus, which runs on the VAX/ 
VMS operating system, communicates 
with control devices on the shop floor 
and provides a common means of sharing 
data throughout a factory; and the Pro- 
grammable Device Support, a menu-driv- 
en application capable of downloading 
and uploading, reading and writing, com- 
paring, documenting and maintaining a 
library of ladder logic programs. 

“While MIS can use the shop floor 
data made available through Baseway,” 
LaBarge explained, “‘most of the compa- 
nies using Baseway are employing it in a 
decision support mode for the manage- 
ment functions essential to keeping the 
manufacturing plant operating. This in- 
cludes material management, quality 
control, maintenance, supervision and 
superintending and keeping track of pro- 
duction statistics to reconcile against the 
production schedule. Reports can be cre- 
ated showing the current production sta- 
tus of an entire plant, by departments, 
workstations or individual machines.” 

DEC also seems committed to the 
needs of users in a multivendor manufac- 
turing environment. Gateways from Dec- 
net networks to IBM Systems Network 
Architecture (SNA) environments pro- 
vide a good avenue for DEC and its large 
manufacturing customer base to further _ 
extend into the IBM-controlled MIS de- 
partments, a logical step if DEC is intent 
on influencing future manufacturing 
MIS purchasing decisions. 

LaBarge added that DEC is also intent 
on producing products that will be com- 
patible with both the International Stan- 
dards Organization’s Open Systems In- 
terconnect and the General Motors Corp. 
Manufacturing Automation Protocol 
(MAP) architectures, both gaining more 
popularity and support in manufactur- 
ing. 

Baseway represents the flagship CIM 
product from DEC, and more will be 
forthcoming from Cimlab, the company’s 
newly opened CIM laboratory located in 
Shrewsbury, Mass. Cimlab will be DEC’s 
primary facility for developing and test- 
ing its CIM products. 


omputervision of Bedford, 

Mass., one of the pioneers in 

CAD/CAM application systems, 

has attempted to integrate MRP 
Il and CAD/CAM through Factoryvi- 
sion, a microcomputer-based factory 
floor management system. The heart of 
the system is a 32-bit Computervision 
CDS 3901 CPU supporting up to 16 
view-only terminals. The Factoryvision 
data base consists of text and graphics 
such as engineering and detailed draw- « 
ings, process plans, assembly instruc- 
tions and numerical control data. Prod- 
uct information created and stored on 
Computervision CAD/CAM systems is 
distributed by Factoryvision throughout 
the various levels of factory management 
and operations, enabling designers; engi- 
neers and administration to maintain 
drawings and project data. It will also 





provide floor managers and production 
workers on the factory floor with up-to- 
date graphics and instructions. 

Factoryvision draws on Computer- 
vision’s extensive CAD expertise to tie to- 
gether the CAM, or manufacturing ele- 
ment, with graphics, a union that until 
recently has been more one of words than 
of substance. “The general decline in 
computing costs has made it economical 
to distribute CAD /CAM data directly, in- 
stead of relying on hard copy carried by 
hand,” John Langley, Computervision’s 
product manager, said. 


actoryvision is aimed to achieve 

graphics data distribution 

through three modules. Plan- 

ning and Administrative is used 
by engineers and designers for ‘the view- 
ing and maintenance of drawings and 
plans. Production System carries produc- 
tion data such as process plans, tool lists 
and work load and distribution data di- 
rectly to the factory floor. Machine Tool 
Management enables numerical control 
data to be sent through the Factoryvision 
network to a shop floor machine tool, co- 
ordinate measuring machine or robot — 
without the use of tape. 

“We're not creating graphics or gen- 
erating requirements or detailed schedul- 
ing,” Langley explained. ‘‘Factoryvision 
acts as a conduit to channel process in- 
formation down from MRP and CAD/ 
CAM to the factory floor. A typical appli- 
cation would consist of a demand created 
in MRP, followed by a suppply order sent 
to the shop in the form of a schedule. 
Once the order is completed, a feedback 
in the form of a transaction goes back to 
an MRP mailbox so that files can be up- 
dated to relieve demand. We’re really the 
middleman between the business systems 
and the factory.” 

ASK Computer Systems has special- 
ized in providing turnkey systems for 
MRP for almost a decade. Starting with 
an inventory control package, ASK has 
gradually extended its offerings to try to 
keep pace with the expanding role of 
MRP. “From the inventory core,”” Sohm 
explained, ‘“‘we added a master schedul- 
ing module, a capacity planning module 
and materials requirements planning. 
That set was basically what people in the 
past called materials requirements plan- 
ning. When you add order entry, ac- 
counts receivable and payable and gener- 
al ledger, you have MRP II.” 

ASK’s Manman MRP II system is 
structured around 16 modules, Sohm 
said, and runs on either Hewlett-Packard 
Co. 3000 series or DEC VAX series com- 
puters. Data flows in two directions. 
From the factory floor, process data can 
be keyed into terminals and fed into the 
central computer, which can reside in 
MIS or elsewhere (Sohm stressed the lo- 
cation was relatively unimportant). Fac- 
tory floor information tracking material 
movement and processing is fed immedi- 
ately by the central computer into gener- 
al ledger files, booking those material us- 
age costs to appropriate general ledger 
accounts. As this data is processed, pro- 
duction schedules are updated, enabling 
management to recalculate production 
schedules on a regular basis. 

ASK and other CIM systems suppliers 
are learning that being profitable in CIM 
means coming to terms with a manufac- 
turing world dominated by DEC and IBM. 
As MRP II becomes more of an MIS-influ- 
enced and MIS-driven function, systems 
vendors are providing gateway facilities 


to tie into IBM mainframes and DEC min- 
is. 
High-profile CAD/CAM vendor Apol- 
lo Computer Corp. of Chelmsford, Mass., 
for example, has made sure its new Do- 
main networking software can tie users 
into IBM computers through 2780 and 
3780-terminal emulation and DEC com- 
puters through an Ethernet gateway. A 
gateway to IBM’s SNA network is sched- 
uled soon. Bill Kaiser, Apollo’s manager 
of CAD/CAE/CIM market development, 
said, “IBM will not be able to cover all the 
bases in CIM for some time. However, as 
CIM becomes more of a corporate con- 
cern, with MIS a major player, any vendor 
that can’t relate its products to IBM MIS 
data bases is going to be isolated.” 
Analysts generally agree that if any 
company has the resources to market a 


complete CIM system in the near future, 
it is IBM. Though cool and reticent about 
its intentions in the CIM market, the com- 
puter giant has been quietly putting the 
pieces together for what seems to be a 
planned assault on a CIM market that 
should reach $73 billion in the U.S. by 
1989, according to International Re- 
source Development, Inc., a Norwalk, 
Conn., research outfit. 

In the CAD/CAM area, IBM’s exten- 
sive offering of software packages in- 
cludes Cadam, for drafting; Catia, for 
three-dimensional mechanical design; 


Caeds, for linear analysis; and CBDS, for 
circuit board design. Late in 1984, IBM 
also lowered prices on its models 4331 
and 4361, the same superminis that drive 
IBM’s CAD/CAM systems and are used 
extensively throughout manufacturing 


MIS departments. At the low end, IBM 
will be introducing a Cadam version for 
its Personal Computer and will also an- 
nounce a ruggedized version of its Per- 
sonal Computer for shop floor use. At the 
high end of the CAD/CAM market, IBM 
is aggressively pursuing penetration 
through value-added resellers to regain 
an engineering segment they had all but 
lost over the past two decades. It is con- 
ceivable that by the end of this decade, 
IBM will be a major force on the shop 
floor, in the design and engineering de- 
partments and in corporate industrial DP, 
three areas that comprise the main build- 
ing blocks of CIM. 


Kolodziej is a senior writer at Compu- 
terworld Focus. 
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Automation 
Heats Up 
At Lukens Steel 


By Lee White 


Lukens Steel Co. in Coatesville, Pa., has a history of mak- 
ing history. Brandywine Iron Works and Nail Factory be- 
came the first U.S. iron company headed by a woman when, 
in 1825, Rebecca Lukens took over the mill her father 
founded. In spite of lawsuits instituted by her family, she 
ran the company until 1840 and lived to see it renamed in 
her honor. 

More than a century later, Lukens Steel made history 
once more. In 1960, IBM and Lukens joined forces to com- 
puterize the guiding of electric furnaces by means of an 
IBM 1800. Twenty-five years of computerization and 175 
years of steelmaking later, Lukens hit the Fortune 500 — 
at the 500th place. Those 175 years were not all good 
years, however. Lukens’ success story could be com- 
pressed into the last five of those years and can be attribut- 
ed to state-of-the-art computerization and state-of-the- 
mind people. That success came in spite of the fact that 
steel production at Lukens fell from 734,000 tons to 
483,000 tons between 1980 and 1984, profits declined, the 
number of salaried personnel was halved and the ranks of 
= workers decreased by 35%. In 1983 Lukens lost $14 
million. 

Lukens wasn’t the only organization in trouble. The 
steel industry was suffering across the board, partially be- 
cause the economy was soft and partially because an influx 
of less expensive foreign steel was under way. It was during 
this period that management decided some drastic changes 
had to take place in the way business was conducted. 

On the decision-making body guiding these changes was 
Al Eastburn, vice-president of manufacturing services and 
planning. Eastburn reports directly to W.R. Wilson, presi- 
dent and chief executive officer of Lukens, Inc. (Lukens 
Steel Co. is a unit of Lukens, Inc.) and reporting to East- 
burn is Lukens Steel’s entire DP department, which is di- 
vided into management information systems and process 
control. Eastburn knew that the key to competitive steel 
making was automation of the process and timely dissemi- 
nation of information and product to Lukens’ customers. 
For about three years, these two projects have been evolv- 
ing. They are expensive, in terms both of hardware /soft- 
ware and of staffing requirements, but Eastburn convinced 
top management the money had to be spent. 

Providing for efficiency in a steel mill was no easy task. 
After an order has been taken, mill instructions are gener- 
ated by computer and can be 30 pages in length. These in- 
structions are written by the IBM 3083 and are based on 
metallurgical, customer or processing requirements. If 
there is no plate in inventory, the order and others of the 
same chemistry or size are accumulated until the total ap- 
proaches 160 tons. At this point, the department prepares a 
furnace, a process also known as “‘setting a heat.”’ From 
this point on, the progress of the heat is tracked by local 
process control computers until shipment occurs. 

Two systems resulted from the years of work: Materials 
Tracking and Expediting (Matrex) and Status On Line 
(Statline). Prior to Matrex and Statline, according to Mark 
Kamon, manager of production control and rolling, 200 
people worked in production control. These people tracked 
650 to 700 orders per month and coordinated 22,000 
pieces of steel (in various stages of completion) through 
900 acres and 50 different buildings and operation loca- 
tions. The primary task of these workers was to communi- 
cate order status to salespeople and customers. A customer 
who called to inquire about an order got his information 
two days later, at which point it was two or three days old 
and often incorrect. 

“‘We had this mass of people all over the plant who kept 
those records. They were late, transposition errors were in- 
credible, you had handwriting off sometimes illegibly hand- 
written documents [that might be] the fifth copy. It was 
very inefficient, very unprofessional and error-prone from 
beginning to end. Ergo, Matrex and Statline,’’ Kamon said. 

Matrex is the system into which plant personnel key in- 
formation as the raw material wends its way through pro- 
cessing. When enough raw material has been accumulated, 





it is melted, poured, cooled, heated again, 
rolled, laid out, cut, inspected, loaded 
and shipped. At each point in the process, 
the status is plugged into the computer. 
Statline is fed by the Matrex system in an 
on-line, real-time environment. When a 
customer or salesperson calls, the sales 
support person keys in the mill order and 
item number and can immediately tell the 
caller the status of the order. 


ne of the more difficult pro- 

cesses that culminated in Ma- 

trex and Statline began in July 

1984. Martha Dixon, project 
manager; and Tom McFadden, lead infor- 
mation services analyst, were charged 
with automating the tracking system. 
“We were concerned because we were de- 
signing a system for 300 people — union 
people — working in a manufacturing 
environment. These people had no con- 
cept of computers or keyboards,”” McFad- 
den said. Their motivation level was also 
suspect: They were asked to take time 
from their work to input information into 
a computer, but they were paid no more 
for the extra task. Dixon knew the solu- 
tion would have to be creative. 

The answer came in the form of 12 
laid-off and retired Lukens plant workers 
who were rehired to train factory person- 
nel. In an almost circus-like atmosphere 
“simultaneous activities were going on, 
major activities. Tom was designing [the 
system], the programmers were program- 
ming, the user was defining the needs. 
We were also reconfiguring an IBM 4381 
and installing an IBM 3083. There were 
55 CRTs and printers [to be installed] for 
this project alone,” Dixon explained. 

And it wasn’t just the systems staff 
that contributed to the endeavor. Tele- 
communications was involved with ca- 
bling, and the cubicles that housed the 
computer terminals had to be built and 
installed. “It was a very dynamic, fluid 
process. The training aspect had to go on 
because there were about five or six ma- 
jor transactions that occurred; all the 
processes we .go through with plate 
[steel] — all had to be designed,” Dixon 
said. The due date for completion of all 
hardware and software installation, de- 
signing, testing and training for the first 
two buildings and personnel was Sept. 
17, 1984. The staff made that deadline, 
and by the end of October the entire proj- 
ect was completed. 

According to Dixon, McFadden and 
Kamon, the key factors in the successful 
completion of the implementation were 
the resourcefulness and motivation of the 
trainers and the receptive attitudes of the 
hourly and salaried factory workers. Dix- 
on had high praise for the trainers. “‘Ev- 
erybody had a great deal of respect for 
them. They were brought in for a very 
temporary assignment, and they put their 
hearts and souls into it. They trained the 
people, they learned, they tested for us 
and they worked odd hours. The retirees 
— some of them had been with the com- 
pany for 20 and 30 years — knew the op- 
erations out in the mill, they knew the 
people and there was acceptance [of 
them] by the union workers.” 

Mill workers got equally high marks. 
“The hourly union people have no con- 
straints on them. [Data entry isn’t] tied to 
their payroll. It’s strictly an honor sys- 
tem, and we’re getting in the neighbor- 
hood of 98% of the data input into the 
system. I still to this day cannot believe 
we’re getting 98%,’ McFadden enthused. 
Kamon echoed McFadden’s sentiments. 
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“They’re inputting 20 characters at a 
pop. We want it timely, and we want it 
right. We audit [input] and it’s 99%-plus 
accurate the first time.” 

These efforts resulted in an extremely 
favorable bottom line. The customer sat- 
isfaction rate, determined by quality of fi- 
nal product and on-time shipping, was 
approximately 30% in the second half of 
1984. After implementation of Matrex 
and Statline, the customer satisfaction 
rate increased to 90% in the first quarter 
of 1985. Ron Jones, manager of custom- 
er service, sent surveys to Lukens’ cus- 
tomers recently to see what effect Matrex 
and Statline have had. All surveys were 
returned with favorable reports. 

Jones cited one example of the turn- 
around Lukens experienced. “There is a 
bridge fabricator in the South. This time 
last year he refused to give us another or- 
der. We went to him after we got the sys- 
tem in place and were able to sell him on 
the fact that we had changed. He gave us 
another chance, and we have an almost 
perfect record with him.” 

But the computerization of the track- 
ing and expediting portions of Lukens 
Steel is only half the story. In the early 
’80s, process control (which had been 
phased out in the ’60s) was reactivated 
when Eastburn hired Sharon Muscedere 
as supervisor of process control. Musce- 
dere, an electrical engineer, had never 


Key factors in the 
successful 
implementation were 


the resourcefulness and 
motivation of the 
trainers and the 
receptive attitudes of 
hourly and salaried 
factory workers. 





ee 


worked in the steel industry, but the chal- 
lenges sold her on the job. ‘“‘There were a 
hundred different projects I could see 
right off the bat. The other steel compa- 
nies were really ahead of us when I first 
got here, but we're catching up fast. 
Right now we've got a project priority list 
that can go on for the next 10 years.” 
The first step for Muscedere’s process 
control group was a migration from the 
centralized 1800 to three levels of distrib- 
uted control through Digital Equipment 
Corp. computers. Traditionally an IBM 
shop, Lukens made a conscious decision 
to go with DEC, according to Russ Mel- 
ton, Eastburn’s assistant. “[IBM] aban- 
doned the process control side and all the 
engineers came through college learning 
about DEC, so that was the machine of 
choice. IBM would really like to get back 
into this business, but they’ve got a long, 
hard pull ahead of them,” he commented. 
After the hardware decision was made, 
Muscedere had to find a way to collect 
sensor information. Lukens chose Gould, 
Inc. Modicon programmable controllers 
for their heavy-duty construction and 
ability to function in a dirty, non-tem- 
perature-controlled environment. Anoth- 
er important reason was that the control- 
lers require no programming language. 
“They use ladder logic very similar to the 
schematics electricians are familiar 
with,” Muscedere said. “After we install 


them, the maintenance department is able 
to support them for us.” 

Another problem was data communi- 
cation. Because heavy drives and machin- 
ery cause electrical interference in the 
plant, data communication over twisted 
pairs was not good enough. Muscedere 
and her staff decided to install fiber-optic 
communication lines and statistical mul- 
tiplexers to put intelligence at both ends 
of the line. 


ut the biggest job was convert- 

ing from the 1800 to DEC PDP- 

11/44s and finally to a DEC 

VAX cluster. “‘We found that 
the scope grew with the project. We 
wanted to have growth built in,” Musce- 
dere explained. At present there are three 
VAX-11/750s: one for the live system, 
one as a backup/test system and one for 
development. The company expects to 
add another live system in the near fu- 
ture. 

The process control group had given 
much thought to the problem of growth. 
“One thing certain in process control is 
that sooner or later you’re going to up- 
grade to larger computers, so there is a 
definite need for transportability of soft- 
ware,”’ Muscedere said. 

To ease the growing pains, the compa- 
ny custom designed a virtual operating 
system (VOS) for all the software. Lukens 
has already realized tremendous benefit 
from the effort; in the migration from 
PDP-11s to VAX-11/750s, 95% of the 
software did not have to be rewritten. 

The general environment of the steel 
mill couldn’t seem less well suited to 
computerization; the mills are dirty, 
noisy, old and hot. Yet an astonishing 
amount of automation is taking place. 
Describing the inside of a steel mill is dif- 
ficult, but the phrase ‘“‘sensory overload” 
is appropriate. The furnace itself has a 
22-foot inside diameter. The buckets car- 
rying the scrap steel that is dumped into 
the furnace weigh 70,000 pounds each 
when empty; the scrap charge adds an- 
other 130,000 pounds to the weight. 
Each heat uses at least three buckets of 
scrap. The roof of the furnace lifts and ro- 
tates 61 degrees to allow the bucket of 
scrap to be poured into the furnace, and 
the roof itself weighs approximately 
150,000 pounds. The furnace’s total 
weight with three buckets of scrap is 
1,300,000 pounds. 

The electricity consumed for a fur- 
nace’s heat is so high that Lukens pays 
the highest electric rates in Pennsylvania. 
To minimize that expense, most heats 
take place in off-peak usage hours. The 
heat attained in each furnace approaches 
3,000 degrees Fahrenheit. One furnace 
uses 800 kilowatt hours of electricity per 
minute; the average house uses 500 kilo- 
watt hours per month. Strolling through 
the melt shop when it’s 90 degrees Fahr- 
enheit outdoors and fire is belching from 
the furnaces is enough to convince those 
who believe in hell to try and lead a better 
life. When one then realizes that a com- 
puter is sensing, moving, monitoring, re- 
cording and reporting all activities from 
the selection of the scrap to the melting 
of the steel, the enormity of the task is 
underscored. 

Much of the operator’s job is done 
from the pulpit, a glass-enclosed area a 
few yards away suspended about one sto- 
ry over the furnaces. The operator uses 
CRTs and buttons to monitor the scrap, 
the weight of the buckets and the heat 
chemistry. When all the numbers are cor- 


rect, the furnace is turned on. Dave Kra- 
mer, lead systems engineer, explained 
that the entire system, called Operator 
Guidance and Control, exists primarily to 
supply just the amount of energy neces- 
sary. A secondary purpose is to collect 
data for an historical file, which includes 
targeted chemistries and unusual events 
of the heat. This information, combined 
with data from computers in the chemis- 
try laboratory, is put into a data base that 
is transmitted to Mathematica Products 
Group, Inc.’s Ramis on the IBM 3083. 

Kramer is heading up another auto- 
mation project at the West Side building. 
At present, two furnaces heat treat high- 
carbon plate steel. Prior to the project’s 
first phase, temperature was monitored 
by 35-year-old controls. Kramer and his 
group brought in a Leeds and Northrup 
Co. Max 1 distributed control non-lan- 
guage-based system, added various other 
digital displays and improved tempera- 
ture control from plus or minus 30 de- 
grees to plus or minus 5 degrees. 

The second phase, which is in pro- 
gress now, is to add a DEC PDP-11/73, a 
microcomputer and a Gould Modicon 
584. These additions will control tem- 
perature and aid in tracking the product. 
Kramer's group is presently designing a 
touch-sensitive screen to allow operators 
to select information. This will produce a 
chronological report that can be used by 
the metallurgical groups to evaluate and 
improve the process. The third phase, 
which Kramer hesitated to call the last, 
will “beef up” the supervisory computer 
and automatically link the monitored in- 
formation. In addition, “there will be 
functions to improve combustion control 
for energy conservation. This will be 
communicated to the [IBM 3083] so we 
can get historical production information 
into Ramis-like files to statistically evalu- 
ate necessary improvements.” 

That Lukens is on its way to state-of- 
the-art from a computer standpoint is ob- 
vious. But Wheeling-Pittsburgh Steel 
Corp. spent $700 million to modernize its 
steel-making operations, only to be 
forced into filing Chapter 11 bankruptcy 
in April 1984. 


hat sets Lukens apart is 

the respect its managers 

show for the workers and 

the resulting willingness of 
the workers to do their part to make the 
company function better. Kramer, who 
works quite closely with many of the fac- 
tory personnel, said the operators have 
received the systems very well. McFadden 
added that the workers were very aware 
that their futures hung in the balance. 
“We had gone through two years of los- 
ing money. They all recognized that this 
was an effort that was going to make the 
company more profitable,” McFadden 
said. Muscedere, whose background had 
included clean-tech E.I. DuPont de Ne- 
mours & Co., expressed surprise at the 
workers’ easy acceptance of process con- 
trol automation. “The operators, the 
union people, desperately want computer 
assistance. I find that attitude refreshing 
— really different from other places I’ve 
worked.” 

Rebecca Lukens might have a hard 
time understanding the concept of auto- 
mation, but she’d no doubt be very proud 
of the company that bears her name. 


White is senior writer at Computer- 
world Focus. 
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By Allan F. Ayers 


The number of manufacturing 
control systems (MCS) has grown 
enormously in the past decade. 
These systems, commonly known 
as MRP systems, evolved from the 
materials. requirements planning 
process. More than 140 of these 
systems are currently on the mar- 
ket. Some are truly full MCS; oth- 
ers provide only parts of the MCS. 
Many operate on more than one 
type of hardware. Some are strong 
in planning; others in shop floor 
control. 

All of these systems, however, 
have one thing in common: They 
are principally operational sys- 
tems — designed to process the 
following operational activities: 

¢ Receiving daily or weekly in- 
put transactions such as orders, 
shipments, receipts and detail 
forecasts. 

¢ Generating detail-level out- 


puts such as shipping documents, 
production orders and require- 
ments lists. 

¢ Providing detail inquiries 
such as bills of material struc- 
tures, open orders. and available 
inventory. 

* Day-by-day systems control. 

What most management con- 
trol systems lack is the summary- 
level management information 
managers need to plan and man- 
age the overall performance of the 
business. There is a valid reason 
for this omission: The realm of 
management information cannot 
readily be packaged. Management 
styles differ; therefore presenta- 
tion and analysis will vary. The ac- 
tual measurement and reporting 
requirements are different and de- 
pend on the nature of the business 
and the analysis required at the 
moment. Management informa- 


tion is also less structured and 
cannot be routinely scheduled. 
This is where decision support 
systems (DSS) become useful. 

DSS Environment: DSS are 
used to solve information prob- 
lems in a particular environment. 
That environment is created 
through the following conditions: 

¢ The problem is too complex to 
be solved by hand. Complexity 
may be caused by the volume of 
numbers, the difficulty of the anal- 
ysis or both. 

¢ The problem continues to 
change with the high degree of 
uncertainty and is probably event 
driven. There are frequent 
changes in variables that may be 
updated either on a time schedule 
or in response to some level of 
control feedback. (For example, 
decisions about inventory stock- 
ing levels may change as interest 


rates drop.) 

e The inputs to the problem 
cause frequent rerunning of the 
process to evaluate the new re- 
sults. 

e The answers are needed in a 
short time relative to the nature of 
the analysis. 

¢ Intermediate results may be 
used to specify the direction of the 
rest of the processing; therefore 
the problem calls for an interactive 
person/cemputer relationship. 

Data Acquisition: A DSS must 
have the flexibility to draw data 
from several sources. The princi- 
pal source would normally be ex- 
isting computerized data bases. 
These bases may be in any of sev- 
eral forms ranging from simple se- 
quential data files to elaborate 
data base structures. Because a 
DSS would presumably operate on 
a copy of the data rather than on 





the data base itself (to protect 
data integrity), this variability in 
structure need not be a complex 
problem. It may require inter- 
face programs that draw data 
from the data base and load it 
into file structures suitable for 
the DSS. A major problem in 
dealing with corporate data is 
the size of the data base. With 
very large hierarchical data 
bases, a thorough analysis of 
the data to be provided for the 


DSS and the frequency of revi- ‘ 


sion are essential. 
A second source of data 
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Figure 1. Software Tools 








would be manual inputs from 
the user of the system. A DSS 
should therefore have input 
loading and data file manage- 
ment capabilities. Many avail- 
able DSS software products 
have complete CRT screen de- 
velopment and data entry edit- 
ing capabilities. A company do- 
ing an analysis of requirements 
for selecting a particular prod- 
uct should pay close attention to 
its needs in this area. 

A last source — public data 
bases — is becoming increasing- 
ly more significant and is now 
available via computerized com- 
munications. Public data bases 
are usually retrievable through 
personal computers or data ter- 
minals. To be used in conjunc- 
tion with data from company re- 
sources, this data clearly has to 
remain in computer-readable 
format and be communicated to 
the hardware system running 
the DSS software. Other meth- 


ods of obtaining this data in- | 


clude periodic computer tapes 
and, for larger client companies, 
direct computer communica- 
tion. 

Data Processing: A DSS 
should be able to perform sever- 
al types of processing on the 
data in the system. First, the 
data may have to be aggregated, 
merged or otherwise manipulat- 
ed to put it into an appropriate 
level of detail and configuration 
for analysis. This would be con- 
sidered a processing step. Sec- 
ond, the preprocessed data will 
be analyzed. This may include 
statistical analysis (such as lin- 
ear regression), groupings or 
percentages of totals or matrix 
manipulation using an electron- 
ic worksheet approach. Third, 
all these manipulations might 
call for “‘what if” capabilities or 
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other simulations to test results 
and the sensitivity of those re- 
sults to changes in the data. 
Data Presentation: A DSS 
must be able to present the re- 
sults of analyses. This presenta- 
tion may take the shape of either 
a line by line display on a video 
display terminal or a formal re- 
port with graphics incorporated. 
Computer resources that the 
DSS will use has still not been 
addressed because the DSS can 


be implemented either on per- 
sonal computers (linked to the 
corporate computer) or through 
computer software tools directly 
on the corporate computer. The 
technical aspects will differ, but 
the concepts will remain the 
same. Some examples of soft- 
ware available to support a DSS 
are shown in Figure 1. This list 
is not complete, and the breadth 
of capabilities varies significant- 
ly from one tool to the next. 





(Special-purpose tools that 


number of ways a DSS could be 
applied in manufacturing are 
limited only by the manufactur- 
ing manager’s imagination. A 
standard MCS consists of 10 or 
11 modules covering the sys- 
tems shown in Figure 2, Page 
38. 

These systems are all orient- 


ed around transaction input and 
day-by-day control. Depending 
on the specific MCS, individual 


- modules may have some addi- 


tional features; some may have 
capabilities for aggregate man- 
agement-level information. The 
latter, if available, is most likely 
of a limited nature. 

Four DSS processes relate di- 
rectly to senior-level manufac- 
turing needs. These four, which 
can have a major impact on the 
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quality of decisions made and on 
the bottom line of the income 
statement are production/ 
sales/inventory (PSI) planning, 
management performance, qual- 
ity management and manufac- 
turing/distribution coordina- 
tion. 
Production / sales /invento- 
ty planning: The PSI process 
provides management with a 
methodology by which sales, fi- 
nance, production and inventory 


relationships can be optimized. 
This relationship can be im- 
proved only through the realiza- 
tion that the planning process is 
implemented from the top down 
and that each successive level of 
achievement depends on the 
achievement of the preceding 
level. Business planning leads to 
production planning and perfor- 
mance, which in turn leads to 
sales (customer shipments), ag- 
gregate inventory levels and, ul- 


timately, to master scheduling 
(that important document that 
drives our total manufacturing 
operation). 

The objective of the PSI plan 
is to develop a course of action 
that maximizes market penetra- 
tion under the constraints of 
production capacity and inven- 
tory investment. The PSI pro- 
cess is an integration of sales, 
manufacturing, logistics and fi- 
nancial data to produce a contin- 


uous 12-month master produc- 
tion plan at a product family 
level. The process begins with a 
sales forecast by month of the 
number of units required in each 
family for the next 12 months. 
Production plans are then calcu- 
lated to meet sales requirements 
and desired finished goods in- 
ventory targets. The production 
plans are reviewed to assess the 
plant’s ability to respond. Fi- 
nance also reviews the dollar re- 
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sults of the forecast, inventory 
and production plans. 

The PSI plan is at a family 
level suitable for senior manage- 
ment attention. This implies a 
maximum of about 10 to 15 
families. 

The PSI process is iterative. 
Each month, sales submits nec- 
essary changes to the existing 
forecast and projections for the 
12-month planning horizon. 
Manufacturing reviews required 
changes in light of current as- 
sembly and procurement lead 
time constraints, capacity limita- 
tions, inventory position and the 
master schedule impact. Top 
management has the final right 
of review on the PSI plan. After 
top management has revised and 
approved the plan, changes and 
inputs to the master schedule 
are made. 


he implementation of 
the PSI planning pro- 
cess requires several 
inputs: 

® Sales forecast data is usu- 
ally by product family and 
month for 12 months. The data 
should be expressed in terms of 
units where possible. This may 
be obtained through a comput- 
erized or manual forecasting 
system. 

© Production planning data 
(which expresses current plans 
for the plants) is by product fam- 
ily and month. These units may 
or may not be in the same unit of 
measure as a sales forecast; if 
not, one or the other must be 
converted. 

© Inventory target levels are 
expressed in turns, weeks of in- 
ventory or units on hand. 

¢ Financial data converts all 
plans to dollars to determine the 
financial impact. 

The processing concept is 
relatively simple: Beginning In- 
ventory + Production — Sales 
= Ending Inventory. 

In the real world, sales may 
be projected to exceed produc- 
tion capacity or to be far below 
capacity. In both cases, deci- 
sions that will call for compro- 
mises must be made. Inventory 
targets may be ideal, but the ac- 
tual balance of inventory be- 
tween various stocking points 
may prohibit reaching the tar- 
gets. The system would process 
the equation, reflect the results 
and provide the ability to bal- 
ance the system by revising the 
plans to the relative satisfaction 
of all key managers. 

To process this type of an 
analysis; a spreadsheet system 
can be used if it has appropriate 
links to corporate data. The cor- 
porate data would provide, 
among other things, current ac- 
tual results as well as current 
master production schedules 
(that aggregate into the total 
production plan) and possibly 
sales forecasts. 

The operating environment 
for the PSI planning process 
should include the following 
steps: 
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© The sales forecast would be provid- 
ed either through aggregating individual 
item sales forecasts up to an appropriate 
product family level or by using product 
family group forecasts. The use of item 
forecasts would assume that the individ- 
ual item forecast had already been recon- 
ciled with higher level group forecasts 
created independently to provide a satis- 
factory sales plan. 

© Actual sales data as provided by cus- 
tomer order processing and sales history 
systems would be accumulated to the ap- 
propriate level. 

¢ Inventory results would be generat- 
ed based on the sales forecasts and de- 
sired targets to meet customer service ob- 
jéctives. 

© Production needs would usually be 
projected based on meeting inventory tar- 
gets at the product family level. Aggre- 
gate production needs may be developed 
by summarizing individual production re- 
quirements if item projections are used. 

© Summary results would be reported 
comparing sales and inventories and pro- 
duction. 

© Where problems occur, detail infor- 
mation must be available to be analyzed 
to revise the aggregate results. Subse- 
quent adjustments must be made to de- 
tail-level data (forecasts, inventories or 
production plans) to reflect the revised 
plan. This adjustment is usually an up- 
date to the master production schedule. 

Production management perfor- 
mance analysis: The management per- 
formance process should be looking at 
appropriate summary-level objectives for 
performance and reporting actual results 
against those targets. 

Quality management recently gained a 
lot of attention as a means of improving a 
company’s competitive position. Unfortu- 
nately, quality management is a little bit 
of mom and apple pie. In the real world, 
the range of success with measuring and 
managing quality has been wide. Beyond 
the ability of tracking inspection results 
and measuring statistics for acceptance 
and rejection in materials, quality man- 
agement frequently gets limited systems 
attention. There is a real relationship 
among quality, profitability and market 
share. In a study by the Strategic Plan- 
ning Institute, the bottom line return on 
sales doubled with an improvement in 
quality, which justified a 9% increase in 
selling price. 

Quantifying quality, especially per- 
ceived quality, is difficult. However, an 
index of product quality can be developed 
by measuring and evaluating key factors 
that make up quality. This index then be- 
comes a relative measure that. can be 
tracked and compared to predefined tar- 
gets. Factors that make up quality might 
include level of rejects in key materials, 
level of intermediate assembly inspection 
rejects, level of final product inspection 
of rejects, warranty repairs, production 
problems and mean time between fail- 
ures. 

Perceived quality is more difficult to 
assess and will be determined through 
market analysis. If a measure of perceived 
quality can be obtained, comparing it 
with the quality index (based on objective 
data) can provide a measure of a prod- 
uct’s present position. (See Figure 3.) 

A DSS provides the tools with which 
current quality factors can be measured 
and potential improvements analyzed. In 
addition, more detailed information could 
be captured for analysis. The most impor- 
tant additional need is to understand 
causes for rejects at each inspection 


38 COMPUTERWORLD FOCUS 





Figure 2. Manufacturing Control System 


point; failures cannot be resolved unless 
causes are identified. 


nother process in which DSS 
provides useful support is yield 
analysis of production output. 
Through statistical sampling, a 
process can be evaluated to determine av- 
erage yield (or tolerance level) of a pro- 
duction process. In addition, statistical 
boundaries can be established to provide 
a specificed probability that subsequent 
production runs are within accepiable 
levels. Production runs that exceed limits 
are then examined to analyze reasons for 
their being out of the acceptable range. 
The DSS would be used for both sta- 
tistical analysis (using suitable statistical 
tools) and tracking (gathering and retain- 
ing actual production data). The DSS 
would also be able to simulate the impli- 
cations of changing the process parame- 
ters either in the statistical analysis or for 
tracking the process. 
Rework costs and controlling rework 


tie production process in the future. 


reasonable balance. For example: 


Type of Rejects 


Finished Goods 
Assemblies 
Purchased Parts 
Manufactured Parts 
Raw Materials 


Internal Quality Index 


products of a more durable nature. 


lation over time. 





Number 


product might also be a part of the quali- 
ty management DSS if this process is not 
included effectively through the MCS. 

Although there is a substantial over- 
lap in the functions performed by physi- 
cal distribution and materials manage- 
ment entities in a company, the 
coordination of planning and action be- 
tween manufacturing and distribution is 
often a large black hole. Because cost 
economies are available through develop- 
ing a well coordinated distribution and 
manufacturing interface, this is a fourth 
key role for DSS. Developing the con- 
cepts of the distribution and manufactur- 
ing coordination system begins with iden- 
tifing the points of interface and working 
backwards to identify the source systems 
affected. For example: 

© Customer delivery dates may have 
to take into consideration the next re- 
plenishment of ‘a distribution center, 
which may in turn be dependent on a pro- 
duction run. The replenishment may be 
on a routine cycle that coordinates out- 
bound shipments with pickup of material 


A quality index will enable a company to track the impact of their quality 
practices on the market perceptions of their products. As a correlation is de- 
veloped, details behind the quality measurements can be analyzed to improve 


Steps to develop a quality index might include: 


© Obtain from the manufacturing control system (or a statistically-based quali- 
ty measurement system) the rejects for finished goods, assemblies and parts 
— either purchased or manufactured. 


For each type of rejects, develop frequency of occurrences, cost per occur- 
rence and weighting factor that would put the various types of rejects into a 


Cost Weight Value 


XXXX 


Obtain and track field service repair information and add this information 
into the quality index, weighted as suitable. 


Conduct periodic customer surveys through a telemarketing organization to 
appraise perceived quality of the product in the marketplace. These surveys, 
conducted quarterly, could rank performance on a scale of 1 to 10 for repeti- 
tive types of products or on a better /same/worse than a year ago basis for 


Plot internal quality ir;dex, field service index and customer survey for corre- 


Figure 3. How to Establish a Quality Index 
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from vendors. The order due date may 
alsc have a much more direct connection 
with manufacturing in some process in- 
dustries or job shops where production is 
planned on a first-come, first-served basis 
or ona consistent production cycle. 

© Production plans may be dependent 
on rebalancing inventories in a distribu- 
tion center or on the inability to rebalance 
those inventories. More and more is being 
heard about distribution requirements 
planning (DRP) as a means of developing 
requirements for a plant. DRP, however, 
is only-as good as the distribution center 
and plant information, particularly relat- 
ing to forecasts and product availability. 
Production planners may need to be able 
to review distribution center needs in 
light of a plant service area. 

© Customer service performance is a 
major factor in distribution performance. 
But service factors also affect inventory 
levels and quality management. Rarely 
are the most appropriate service mea- 
surement factors provided in an off-the- 
shelf order processing system because 
the parameters that are effective in the 
real world are closely related to the com- 
pany and industry in which it functions. 
The DSS can be used to capture basic 
data from the order processing system. 
This information might include order 
date, original due date, actual ship dates, 
lines shipped complete on each shipment 
and partial shipment information: Added 
to that data might be other measures of 
service. The DSS would provide flexibili- 
ty to analyze this data and improve the 
quality of customer service. 

© Transportation planning calls for 
the ability to combine outbound ship- 
ments with inbound receipts. If those can 
be balanced, there may be ‘justification 
for a contract or private fleet. If that fleet 
is already in existence, its cost-effective 
use requires knowledge of both planned 
receipts and planned shipments. 


he DSS is the bridge that pro- 

vides the capabilities to pull the 

source data from the various 

operating systems and to gen- 
erate these analyses. 

A decision support tool provides a 
mechanism for developing application 
systems that have a direct impact on the 
bottom line — reduced costs for inven- 
tory, production, freight and distribution 
— and improved sales through quality 
management and more responsive pro- 
duction planning. 

The most effective use of a DSS in 
manufacturing occurs in conjunction 
with the already existing manufacturing 
and distribution control processes. A 
DSS should not replace routine system 
data collection and reporting that can be 
performed more efficiently through data 
processing production systems. A DSS 
will, however, contribute to the success 
of any system by providing a flexible set 
of tools for management analysis of the 
results. 

The reason MCS took so long to 
evolve is that the computer power and re- 
sources were not available. Now they are 
— on-line processing, powerful systems 
to handle the complex MRP and capacity 
requirements processing, shop floor data 
collection equipment and, now, DSS to 
custom design management’s needs. 


Ayers is a consultant with K. W. Tun- 
nell Co., Inc., a management consultant 
firm located in Chicago. 





CAD Systems — 


From Plain Vanilla 
To Thirty Flavors 


By Stan Kolodziej 


Until micro technology opened up 
the computer-aided design market 
to new groups of users, the only 
_ game in town was run-by compa- 
nies like Computervision Corp., 
IBM, McDonnell Douglas Auto- 
mation Co. (McAuto) and Appli- 
con, Inc. These vendors offered 
powerful, multiuser systems that 
allowed from two to four engineer- 
ing and design workstations to be 
attached to a central minicomput- 
er or mainframe. Although the 
systems were expensive — up to 
half a million dollars — the design 
features were excellent, offering 
1,024 by 1,024 pixel screen reso- 
lution and dedicated CAD soft- 
ware with capabilities such as 
three-dimensional and multiple 
viewing, solids modeling, window- 
ing and sharing graphics data 
bases with other designers. 

High price tags, however, were 


not the only complaint users had 
about these large systems. A ma- 
jor problem was that several work- 
stations competing for memory 
placed.a drain on the central com- 
puter, and response times could 
become sluggish. CAD was meant 
to be transparent to designers and 
to augment their creativity by let- 
ting them work at the speed at 
which they thought rather than 
the much slower speed of tradi- 
tional manual drafting. Sluggish 
response times therefore contra- 
dicted the intent of the system. 
Another problem was_ finding 
time for designers on individual 
workstations in the multiuser sys- 
tems. Per-seat prices of host-based 
systems remained high, availabil- 
ity of workstations limited and 
only the largest corporate users 
— traditionally those with reve- 
nues over $50 million — could 


cost-justify 
CAD systems. 
A new breed of CAD vendors 
arose to capture a share of the 
burgeoning CAD market and fill 
the demands of companies that 
could not afford the larger mul- 
tiuser systems. These vendors be- 
gan marketing relatively low-cost, 
single-user technical workstations 
that could offer many of the de- 
sign capabilities of the large sys- 
tems at a fraction of the cost. The 
new systems also satisfied a crav- 
ing of large corporate users to fur- 
ther distribute CAD in-house 
while keeping costs down. As a re- 
sult, these vendors began opening 
a market roughly 10 times larger 
than the traditional CAD market. 
Instead of running data 
through a central processor, tech- 
nical workstations took advantage 
of newly introduced 32-bit proces- 


installing multiple 


sors such as the popular Motorola 
Corp. 68000. The 32-bit proces- 
sors could handle the rigorous 
floating point computation and 
number crunching involved in 
producing high-resolution CAD 
drawings and still provide neces- 
sary fast throughput. Another ad- 
vantage was the networking op- 
tions that enabled _ these 
workstations to be linked for the 
exchange of data. CAD users 
found they could now have exten- 
sive CAD capability for less than 
$100,000. 

A good example of such a sys- 
tem comes from one of the pio- 
neers in technical workstations, 
Apollo Computer, Inc. of Chelms- 
ford, Mass. Apollo’s Domain sys- 
tem consists of individual 32-bit 
workstations linked by a local- 
area network. Workstations pro- 
vide from 1M bytes to 4M bytes of 





main memory, 1,024 by 1,024 pixel reso- 
lution and extensive hard-disk storage. 
Domain bit-mapped, raster-scan displays 
use independent 1M bytes of random-ac- 
cess memory for color display. Applica- 
tions for which Apollo has slated Domain 
include three-dimensional wireframe, so- 
lids modeling and finite element analysis 
for mechanical engineers; schematic cap- 
ture and integrated circuit design for 
electrical engineers; and architectural 
and structural drawings for the architec- 
ture, engineering and construction (AEC) 
market. Domain packs the punch of a 
large CAD system into a series of micro- 
computers. 


any technical workstation 
vendors are gradually incor- 
porating AT&T’s Unix as the 
operating system for their 
products. In a market originally known 
for its array of proprietary operating sys- 
tems, more vendors are porting Unix ver- 
sions such as AT&T’s System V standard 
and the Berkeley 4.2 version onto their 
machines. By doing so, they allow users 
and turnkey systems vendors to produce 
a growing base of applications software 
that can be migrated among various sys- 
tems without extensive modifications. 

Bill Kaiser, Apollo’s manager of 
CAD/CAE/CIM market development, 
commented, “‘More CAD vendors are re- 
alizing that in a market growing more 
competitive, users are not going to go 
with vendors that tie them into propri- 
etary operating systems and networks. 
Manufacturing companies are starting to 
build impressive software bases in-house 
and are looking to try and link their own 
CAD applications into other areas of 
manufacturing such as manufacturing 
resource planning (MRP) and the factory 
floor. Vendors will have to provide for 
such future links.” 

Like IBM, Apollo realizes that value- 
added resellers are playing a larger role in 
providing CAD vendors with deeper dis- 
tribution and market penetration into 
user markets, especially through vertical 
applications. One vendor especially suc- 
cessful in this area is Sun Microsystems, 
which was early to adopt Unix for its CAD 
products and encouraged users and 
OEMs to customize its systems. As a re- 
sult, Sun has managed to capture 15% of 
the U.S. CAD technical workstation mar- 
ket after only two years in the business. 

IBM’s new aggressive CAD marketing 
strategy is also playing a major role in re- 
shaping the CAD market. At the large 
systems end, IBM has started to intensify 
and broaden its CAD software offerings, 
using its installed base of 4300 series su- 
perminicomputers as the driving engines 
of its Cadam, Catia, Caeds and CBDS 
software programs. As the movement for 
the integration of CAD and MIS gains 
momentum, CAD vendors are feeling 
pressure from users to provide gateways 
for the interchange of graphics and de- 
sign data between IBM CAD programs 
and their own CAD systems. 

A good example is the CDS 5000 sys- 
tem from Computervision, a Bedford, 
Mass., CAD pioneer. The CDS 5000, 
based on an IBM 4300 computer, uses 
group technology software from the Or- 
ganization for Industrial Research (OIR), 
a Waltham, Mass., subsidiary of Compu- 
tervision. The system works with soft- 
ware that codes and classifies manufac- 
turing components to create an elaborate 
parts design data base. From terminals, 
users can specify certain attributes of a 
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part and receive data on what’s in stock. 
They can also take a generic design of a 
part and specify characteristics such as 
length and diameter; they will then re- 
ceive information from the data base on 
whether the design has already been done 
or whether a design can be standardized 
to use a part already in stock. 

“Such a system, where group technol- 
ogy meets with inventory and work in 
progress, is the beginning of the interac- 
tion of MIS, CAD and CAM technol- 
ogies,” explained Bruce Jenkins, senior 
editor at Daratech, Inc., a Cambridge, 
Mass. research firm. “For IBM, it repre- 
sents an opportunity for engineers and 
designers to see that IBM’s data base 
management systems are truly premier; it 
also shows MIS departments that com- 
puter integration can start in their area. 
Companies like Computervision are also 
in a position to say, ‘Look, we can use ex- 
isting IBM computers to create a top- 
notch CAD system.’ That means the user 
can get started on computer-integrated 
manufacturing at a fraction of the cost of 
dedicated high-end CAD systems.” 

The revolution IBM unwittingly start- 
ed in the low-end, micro-based CAD mar- 
ket is already having a profound effect on 
the higher priced technical workstation 
segment. Two years ago, the low-end 
CAD market consisted mainly of dedicat- 
ed technical workstations in the $25,000 
to $50,000 range. That period was fol- 
lowed by one dominated by vendors that 
intended to use the IBM Personal Com- 
puter as a proficient, serious design tool 
with price tags below $10,000. 

After initial resistance from CAD us- 
ers, these predominantly IBM PC-based 
plain vanilla systems began to gain accep- 
tance. Their first conquests were in the 
educational environment as CAD learn- 
ing tools. Next, small AEC firms that 
could not afford multiple technical work- 
stations saw these new PC-based CAD 
systems as an opportunity to gain a foot- 
hold in automated design. Shortly there- 
after, large AEC companies also saw the 
benefits of some of these PC-based sys- 
tems. Users were surprised to find that 
not only was PC CAD software inexpen- 
sive — generally between $500 and 
$1,500 — but many programs actually 
lived up to the performance claims of 
their vendors, especially those from the 
more successful California PC-based 
software vendors such as Autodesk, Inc., 
Personal CAD Systems, Inc. and Future- 
net Corp. Larger AEC companies that 
had purchased large numbers of IBM PCs 
and were now at a loss as to how to utilize 
them found they could divert some ma- 
chines to engineering and design depart- 
ments to offload some of the front-end 
design burden from the larger CAD sys- 
tems. Another advantage of PC-based 
systems was their ability to handle word 
processing and spreadsheet applications, 
which the larger, dedicated systems gen- 
erally could not provide. 


ased on sales, the most success- 

ful PC-based CAD software 

vendor is Autodesk. The com- 

pany’s Autocad software re- 

cently surpassed IBM’s Cadam drafting 

package as the most-installed CAD soft- 

ware in the world, with installations ex- 

pected to approach 23,000 by July. Since 

its introduction two years ago, Autocad 

has captured roughly 75% of the U.S. 
PC-based CAD market. 

Software packages like Autodesk’s 

Autocad, Personal-CAD Systems’ Cad- 


plan and Caddraft and Futurenet’s Dash- 
1 Schematic Designer offer the ability to 
create; cut and paste; edit and revise; and 
store and retrieve professional drawings 
just like their more expensive CAD coun- 
terparts. 

A cross section of Autocad’s users is 
also indicative of the broadening custom- 
er base and use for such PC-based CAD 
systems. Boulton said Autocad users are 
about evenly divided among the mechani- 
cal engineering, electrical engineering 
and architecture fields. Uses range from 
developing contact lenses to designing 
Olympic bobsleds. One system is even 
working on the design for the next U.S. 
entry in the America’s Cup Races. The 
size of companies represented by users 
also ranges widely, from freelance de- 
signers to organizations like Ford Motor 
Co., General Motors Corp. and other For- 
tune 50 companies. These large compa- 
nies are using Autocad to download and 
upload drawings between IBM PCs and 
large CAD systems from vendors such as 
IBM and Huntsville, Ala.-based Inter- 
graph, Inc. 

Given the low cost of such PC-based 
systems, however, users cannot expect 
performance on the same standard as 
more expensive CAD systems. PC-based 
systems are still tied to the much slower 
processing and response times of 16-bit 
microcomputers. They are also stand- 
alone devices with nonexistent or very 
weak networking, multiuser and multi- 
tasking capabilities. Screen graphics res- 
olution is generally around the medium 
600 by 400 pixel range, and windowing, 
three-dimensional viewing and _ solids 
modeling — three major components of 
larger CAD systems — are still beyond 
the capability of most PC-based systems. 


endors of PC-based systems, 
however, are working to rectify 
these limitations. Autodesk, for 
example, will soon introduce 
additions to Autocad called Advanced 
Drafting (AD) extensions. Although the 
basic Autocad package still sells for 
$1,000, the AD II extension adds mirror- 
ing and drag-in capabilities as well as iso- 
metric viewing for an extra $1,000. The 
AD III extension will also provide three- 
— capability for an additional 
500. 


Some vendors are increasing the IBM 
PC’s CAD power by adding an Intel 8087 
coprocessor to handle floating point 


computation and _ increase design 
throughput. Others, such as Personal 
CAD Systems, Futurenet and Daisy Corp. 
of Mountain View, Calif., are further in- 
creasing the power of their programs by 
having them run on the IBM Personal 
Computer XT and Personal Computer 
AT, taking advantage of the XT’s hard 
disk and the AT’s faster Intel 80286 pro- 
cessor. Turnkey system vendor Hi-Tech 
Marketing Corp. of Wakefield, Mass., for 
example, has introduced integrated CAD 
systems based on the IBM PC AT, the 
IBM PC XT and the Nippon Electric 
Corp. APC3 microcomputer. Ranging in 
price from $2,000 to $30,000, the Hi- 
Tech systems can run both off-the-shelf 
and custom software. One Hi-Tech prod- 
uct can even produce numerical control 
code directly from design specifications, 
a feat that, according to the company, is 
usually handled only by systems that cost 
much more. Users are also purchasing 
add-on graphics boards from companies 
like Tecmar, Inc. and Hercules, Inc. to 
improve IBM PC graphics and resolution. 


The IBM PC remains the primary en- 
gine driving the extreme low end of the 
CAD systems market, but other vendors 
are attempting to place similar CAD soft- 
ware on several IBM PC compatibles 
from companies such as Zenith Data Sys- 
tems Corp., Texas Instruments, Inc., 
NCR Corp. and Compaq Computer Corp. 
as well as on the new flock of IRM PC AT 
compatibles. Other CAD programs — for 
example, the popular Cadapple from Ver- 
sacad of Huntington Beach, Calif. — are 
appearing on Apple Computer, Inc. mi- 
crocomputers and even machines run- 
ning the CP/M and CP/M-86 operating 
systems. 


his increased activity in the 
low-end CAD market has at- 
tracted larger CAD companies. 
Applicon, Inc., the Shlum- 
berger subsidiary in Burlington, Mass., 
has introduced the Aria workstation, 
based on a 32-bit processor compatible 
with the Digital Equipment Corp. VAX/ 
VMS operating system. An entry-level 
Aria system with 3M bytes of main memo- 
ry and 160M bytes of off-line storage 
costs $80,000. Control Data Corp. of 
Minneapolis, Minn., has introduced a 
low-cost version of its high-priced Icem 
system. The new Icem Intelligent Work- 
station has a 32-bit processor with 2M 
bytes of memory expandable to 8M bytes, 
and 240M bytes of disk storage. A single 
workstation configuration with dual dis- 
play costs from $86,000. Intergraph re- 
cently announced Micro II, a DEC Micro- 
vax-based four-workstation system 
priced between $40,000 and $60,000. 

Still more competitively priced is In- 
tergraph’s $20,000 32-bit workstation, 
the Interpro 32. The workstation can op- 
erate either as a general-purpose comput- 
er running software under the Unix 
4.2bsd operating system or as an IBM 
PC-compatible computer running pro- 
grams under MS-DOS. Computervision 
seems to have been the first large CAD 
vendor to test the waters of the PC-based 
CAD market with the release last year of 
its Personal Designer package. Other 
large CAD system vendors will probably 
follow suit, especially in light of DEC’s 
recent introduction of its $20,000 Micro- 
vax II desktop computer and rumors that 
IBM will soon introduce its own CAD 
workstation. 

Statistics certainly bear witness to 
why vendors are becoming more interest- 
ed in the microcomputer-based CAD mar- 
ket. International Resource Develop- 
ment, Inc., a research firm in Norwalk, 
Conn., is projecting the worldwide CAD 
market to climb from $2.1 billion in 1984 
to $29 billion in 1994. Within this field, 
low-cost CAD systems — those generally 
below $80,000 — are expected to cap- 
ture about 20% of total CAD revenues by 
1986, translating roughly into a $800 
million share of a $4 billion market. In 
contrast, low-cost CAD systems captured 
only 3% of the total CAD market in 1980. 

Though PC-based CAD systems still 
accounted for only $60 million in 1984 
U.S. revenues, Los Altos, Calif.-based 
Creative Strategies International, Inc. 
has predicted that by 1988 these systems 
will account for the lion’s share of micro- 
based AEC installations, an area with an 
annual growth rate of 60% and no signs 
of flagging. 


Kolodziej is a senior writer at Compu- 
terworld Focus. 





JIT: 


What Is It? 
And How 
Does It 


Affect DP? | 


By Lee White 


Winning the guessing game of 
supply versus demand in a manu- 
facturing plant can all too often 
mean. the difference between a 
large corporate profit or a large 
corporate loss. Tradition says that 
the safe bet is to have enough 
product in inventory to satisfy po- 
tential demand. Now, however, 
tradition is being challenged. 
Manufacturing resource plan- 
ning (MRP II) is complex systems 
software that can include materi- 
als requirements planning (MRP), 
production scheduling, inventory 
transactions, bill of material, pur- 
chasing, shop floor control, rout- 
ing and work center identification. 
At the other end of the process, 
no module exists to detail or con- 
trol the manufacturing process it- 
self. Enter Just In Time (JIT), a 
philosophy that has as its goal 
maintaining just enough material 


in just the right place at just the 
right time to make just the right 
amount of product. Guided by this 
philesophy (or mind-set), compa- 
nies set a course to achieve the 


At the core of either MRP II or 
JIT is inventory. In the case of 
MRP II, the computer stores data 
that relates to inventory — inven- 
tory of raw material and inventory 
of finished product. Enough of 
both must be on hand to satisfy 
that elusive entity, demand. But 
there is another reason for the 
large amount of inventory and the 
accompanying need to use high- 
powered computers to store all 
data relating to it: poor quality. If 
some of the stored raw material is 
of poor quality, extra material 
must be on hand to serve as a sub- 
stitute when the quality problem is 
detected. Similarly, at the other 


end of raw material is finished 
product. Excess finished product 
must be kept in inventory just in 
case questions arise about the 
quality of the finished product. 
Unfortunately, problems with raw 
material or finished product are 
usually not detected until the 
product comes off the last assem- 
bly line. 

What made it difficult to detect 
these problems was that manufac- 
turing facilities needed long pro- 
duction runs on machines to justi- 
fy the time necessary to change 
over machines to make different 
products. The machine that turns 
out 26-inch bicycles may be the 
very same machine that manufac- 
tures 20-inch bicycles. That ma- 
chine must be set up differently to 
run the smaller bicycles, however, 
and changeover may take two peo- 
ple four hours to accomplish the 


task. If that changeover time 
could be shortened — from four 
hours to 10 minutes, for example 
— significant saving could result. 
Instead of using the machine to 
make 10 26-inch bicycles each 
hour (a total of 80 26-inch bicy- 
cles. daily), management could 
elect to make 20 each of 20-inch, 
22-inch, 24-inch and 26-inch cy- 
cles daily (still a total of 80 bicy- 
cles). And if it were found that the 
bolts necessary to make the 22- 
inch bicycle were defective, a 10- 
minute changeover time would al- 
low workers to make a different 
size bicycle while quality bolts 
were located for the 20-inch cycle. 

Quick changeover or setup time 
is one of the most important com- 
ponents in a JIT environment. The 
technique began in Japan in 1957 
in the setup operation at the Mit- 
subishi Heavy Industries shipyard 





in Hiroshima and resulted in marked im- 
provement in the setup operation for a 
diesel engine bed planer. In 1969, man- 
agement at the Toyota Motor Co. asked 
Shigeo Shingo, a noted Japanese consul- 
tant, to help them reduce the setup time 
of a 1,000-ton press. The setup time had 
already been cut from four hours to an 
hour and a half, and Shingo was able to 
further reduce the time to three minutes. 
The techniques employed to accomplish 
the feat resulted in a book entitled The 
Toyota Production System; this book 
became the bible of the JIT movement. 

The U.S. company that has made the 
biggest splash with JIT: is Omark Indus- 
tries, Inc., in Portland, Ore., the world’s 
largest manufacturer of saw chain. Larry 
White, plant manager, likened the short- 
ened setup time to a pit stop at the India- 
napolis 500 road race. “You know what? 
It'll work with anything,” White en- 
thused. “‘They don’t have a huge invest- 
ment to change those tires in five sec- 
onds, but they’ve got all the right 
equipment in all the right places. Every- 
thing’s organized. Everybody knows 
what his job is and away they go.” 


t all began for Omark in 1980, 

when Jack Warne, Omark’s presi- 

dent, observed JIT manufacturing 

in a Mitsubishi plant in Australia. 
Shortly thereafter, he and a group of ex- 
ecutives from other companies went on a 
guided tour of Japanese factories with 
Norman Bodek, president of Productivi- 
ty, Inc., in Stamford, Conn. On his return 
to Oregon, Warne organized a task force, 
and the company purchased 600 copies 
of Shingo’s book. 

In 1982, small study groups of man- 
agers, engineers, supervisors, secretar- 
ies, production planners, machine de- 
signers and inspectors reviewed the 
book. “‘What we were trying to do was to 
gain some understanding of the philoso- 
phy,”” White explained. Omark renamed 
the JIT system Zips (zero-inventory pro- 
duction system) and developed a three- 
pronged approach to implementation: 
Zips, total quality commitment and em- 
ployee involvement. 

Actual implementation of Zips was 
very basic. The plant manager was given 
a key to the room where inventory was 
housed. If a problem arose and more in- 
ventory was needed, workers had to justi- 
fy their needs to the plant manager. If the 
plant manager agreed that a problem ex- 
isted, he assigned “‘one more cupful of 
work-in-process,"’ White said, ‘‘or just 
enough to tide you over until you have a 
little more time to fix the problem.” 

One of the teachings of JIT is that in- 
ventory must be viewed as evil. White 
compared excess inventory to water cov- 
ering the rocks beneath the surface of a 
pond. ‘“‘You can never see the rocks — or 
problems —- until you lower the water — 
or inventory. You fix the problems and 
then lower the inventory some more, and 
then you fix that. It’s a continual process 
of improvement.” 

In the first five months of Zips imple- 
mentation, Omark reduced inventories by 
50%. According to White, this 50% re- 
duction translated into ‘““double-digit mil- 
lions [of dollars] at the Portland loca- 
tion. A secondary result was savings in 
floor space. “‘We’ve now freed up well 
over 30% of our floor space at the same 
production level.” This savings has let 
Omark use existing facilities to produce 
additional new products or additional vol- 
ume in the same product lines. 
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Another critical tenet of JIT is estab- 
lishing close relationships — personally 
and logistically — with vendors to reduce 
chances of defective inventory. In a large 
manufacturing company that does not 
practice JIT, the multivendor environ- 
ment is the norm. When the time comes 
for a contract to be let, vendors’ bids are 
requested and a group of vendors is se- 
lected. Relationships between manufac- 
turer and vendor and between vendor and 
vendor become adversarial and quality 
may suffer. In a true JIT environment, 
awarding of bids is based primarily on 
quality and physical location of the sup- 
plier; the result is often a single-vendor 
situation. 

The Nissan plant in Smyrna, Tenn., is 
a prime example of how well the single- 





vendor relationship can work in a true 
JIT environment. Although most of the 
manufacturing processes are heavily ro- 
botized, the trim and chassis plant is us- 
ing JIT for seat procurement. The vendor 
is Hoover Universal, Inc., North Ameri- 
can Seat Division, headquartered in Sa- 
line, Mich. When the Nissan plant was 
being built, bids were requested from seat 
manufacturers, with the understanding 
that the successful bidder would build a 
plant close to Nissan’s location and pro- 
vide seats for the trucks on an as-needed 
basis. According to Prince Reed, produc- 
tion control manager for Hoover in Mur- 
freesboro, Tenn., orders for seats are sent 
from Nissan’s computer to a printer in 
Hoover’s shipping department. At the 
same time, the order information is sent 
to a robot, which goes to the rack and 
picks out the requested seats. Hoover's 
trucks leave its plant every hour and 
make the 18-mile trip to Nissan. 

Hoover is no stranger to JIT manufac- 
turing. Reed said that his company is co- 
operating with auto makers all over the 
nation to fulfill their JIT requirements; he 
cited as examples General Motors Corp., 
Ford Motor Co., American Motors Corp. 
and Volkswagen of America, Inc. 

Reed said that to his knowledge none 
of the contracts Hoover has with the vari- 
ous automobile manufacturers has been 
canceled. There is always the possibility 
that a low bid from another company 
could close the plant, he added, but con- 
tinued good quality is Nissan’s primary 
concern. 

Another piece of JIT manufacturing is 
the linking or overlapping of subassem 
bly operations. In a JIT shop, all the ma- 
chines required to produce finished prod- 
uct are placed in close proximity, 
obviating the need for long-distance 
moves of work-in-process. Moving ma- 
chinery is expensive and time-consum- 
ing, especially when it becomes a trial and 
error situation. “‘We’re still moving ma- 
chinery around. We're going to be spend- 
ing on the order of half a million dollars 


this year moving machinery around one 
[Omark] plant,” White said. Management 
at Omark has seen the dollar savings that 
result when a true JIT implementation is 
up and running and, as a result, is proba- 
bly more understanding about expendi- 
tures of this sort. 

Short setup times, overlapping subas- 
sembly operations and a small number of 
nearby suppliers may be the tangible hall- 
marks of successful JIT implementation, 
but consistent, thorough, and sensitive 
employee training is the key to its suc- 
cess. Gerry Dorman is chairman and chief 


financial officer of Rath and Strong, a 


Lexington, Mass.-based management 
consulting group that specializes in MRP 
and JIT. He has seen problems develop 
when there is little flexibility in job defini- 


In a large manufacturing company that 
does not practice JIT, the multivendor 
environment is the norm. In a true JIT 
environment, awarding of bids is based 
primarily on quality and physical location 
of the supplier; the result is often a 


single-vendor situation. 


tion. Another problem is individual incen- 
tives. “It’s more difficult to put things 
into overlapping operations if people are 
used to an individual incentive,” Dorman 
said. To overcome this problem, manage- 
ment often opts for group incentives. 
Dorman admitted that, because changes 
of this kind would fall into the category 
of change in working conditions, a manu- 
facturing plant with union workers 
would have to negotiate the incentive 
system at contract time. 


efore JIT ever hit the shop floor 

at Omark, most salaried work- 

ers had studied the concepts. 

The training has continued and 
White expects it to go on for about three 
years. ‘‘We’re talking on the order of 40 
hours of class time for every employee, 
every year — from president to janitor. 
It’s a huge training investment,” White 
said. The company is doing most of the 
training internally and has hired a profes- 
sor from a Michigan university to teach 
statistical process control. ‘“‘We didn’t 
have anybody who had the teaching skill 
plus the technical knowledge to transmit 
that real dull boring statistics garbage. 
We found this guy who has the technical 
skill and he’s a super teacher.”” Omark 
has contracted to employ the professor 
for 25 weeks each year, while the rest of 
the year he travels to IBM and other com- 
panies. 

Set against each other, MRP and JIT 
seem outwardly antithetical. Al Lanick, 
consultant with Advanced Systems, Inc., 
a manufacturing training firm in Chica- 
go, Ill., admitted that a controversy is 
raging over MRP and JIT. “There are 
people in the [manufacturing manage- 
ment consulting] industry who are rack- 
ing up a lot of billable hours taking a po- 
sition one way or the other, but I think 
you would find that most of them today 
say [MRP and JIT] can coexist,” Lanick 
said. He added that changes need to be 
made and not every MRP application is 


going to be valid in a JIT environment, 
but corporations that have invested mil- 
lions of dollars in manufacturing systems 
are certainly not moving away from com- 
puterization. Instead, they and their ven- 
dors are adopting a new philosophy on 
how to produce product. “This will re- 
quire some tremendous changes in think- 
ing and attitudes on the part of employ- 
ees in those companies,” Lanick 
concluded. 

Dorman of Rath and Strong agreed 
that JIT does not obviate the need for 
MRP, referring to JIT as a philosophy 
and MRP as the systems and software. 
Dorman said the two are related; to con- 
sider the MRP/JIT question as a contest 
is “a false argument, or straw men at 
best.” 

As an example of the close relation- 
ship, Dorman mentioned the MRP mod- 
ule of shop floor control. In the pure 
MRP environment, the module might ad- 
dress three separate subassembly opera- 
tions. In a manufacturing facility employ- 
ing JIT, the three operations might be 
overlapping or linked and occur so rapid- 
ly that the result is one operation instead 
of three. In this case, data within the 
MRP software would be modified to re- 
flect only one operation. 

Standing witness to the peaceful coex- 
istence of MRP and JIT is Omark Indus- 
tries. Management at Omark has re- 
moved shop floor scheduling from the 
MRP system because Zips has solved that 
problem. Instead, MRP is being used for 
capacity planning, human resource plan- 
ning and raw materials purchasing. What 
this reallocation has done is to free the 
mainframe for other on-line systems. 
“The problem with MRP is that it always 
runs in batch mode. If you run batch daily 
in a large operation, you’re probably go- 
ing to burn up two to four hours a day,” 
White explained. All that has changed 
with the successful JIT implementation. 
Omark is now able to schedule daily, and 
process in batch weekly. 

Although JIT has little if anything to 
do with computerization, Dorman stated 
there is a great need for management in- 
formation systems professionals to un- 
derstand the just-in-time environment. 
This is especially true for the analyst 
charged with the task of designing work- 
able systems for the company, he added. 

Whether a company uses MRP, JIT, a 
combination of both or neither, the days 
when American companies didn’t have to 
worry about competition are gone for 
good, White said. “If you haven’t im- 
proved, some other competitor is work- 
ing on an improvement of the process, 
the design, the function of the part or a 
change to better suit the customer. The 
old saying, ‘if it ain’t broke, don’t fix it,’ 
just doesn’t pertain anymore.” 

In spite of many recent articles in trade 
newspapers and magazines stating that 
the U.S. is fast becoming a service-orient- 
ed country and manufacturing is a dying 
industry, White disagreed in theory, and 
said he hoped such a shift would never 
occur. “If we aren’t manufacturing any- 
thing, who in the hell is going to have any 
money to buy the services?” he asked. 
“One of my staff guys put it like this: If . 
there isn’t any manufacturing business 
left in the U.S. and there’re only two jobs 
left, and one is shucking corn and the 
other one is selling insurance ....” 
White laughed. 


White is a senior writer at Computer- 
world Focus. 





add/CAM Acquisition: 
Who's In Control? 


By Joel N. Orr 


The engineering manager, told that data 
processing is to head the computer-aided 
design and drafting system acquisition ef- 
fort, does a slow burn. Or, in another 
company, the DP manager considers pas- 
sive resistance when he learns that DP 
will be required to interface to whatever 
engineering buys but will have no say in 
the selection. Who should be in control? 
Computer-aided design and drafting 
and computer-aided manufacturing 
(Cadd/CAM) systems are, of course, 
computer systems; their selection and 
management can therefore best be ad- 
dressed by computer professionals. But 
engineering and manufacturing are often 
reluctant to involve DP in these activities 
because they see DP as an adversary. 
Before deciding who should own the 
Cadd/CAM turf, it is important to under- 
stand what Cadd/CAM encompasses. 
Computer-aided design and drafting: 
Cadd is a phrase that glues together two 
terms of very different scope. Drafting is 
the producing of drawings; design is the 
ordering of intentions. Drafting is the 


most common way of giving form to de- 
signs, much as typing is the most com- 
mon way of giving form to writing. 

All Cadd systems have certain compo- 
nents in common: A computer, a work- 
station with a graphics display and an in- 
put device, a graphics output device and 
Cadd software. Cadd systems range in 
size from desktop personal computers to 
the largest of mainframes, supporting 
hundreds of workstations. They can be 
centralized, like the IBM Cadam system; 
decentralized, like Apollo Computer’s 
Auto-Trol systems; or a bit of both, like 
the Intergraph Co. system. Prices cover a 
wide range: on the low end, $7,200 for a 
tiny Apple Computer, Inc. Apple-based 
Robographics turnkey, complete with 
plotter; on the high end, millions of dol- 
lars for a large Control Data Corp. Icem 
system with dozens of workstations. 

Most Cadd systems are not used for 
other functions; such use would have a 
negative effect on workstation response 
time, one of the most important ergo- 
nomic characteristics of a Cadd system. 


Cadd and productivity: Computer- 
aided drafting is easy to cost-justify be- 
cause drafting has a well-defined and 
measurable product; the benefits of com- 
puter-aided design, however, must be 
taken largely on faith. Small wonder that 
most of the 15,000 Cadd systems in use 
are made to function as drafting ma- 
chines and that designers seldom use 
them. Drafting systems for most engi- 
neering disciplines are similar; they must 
all permit the rapid production of draw- 
ings. Electronic, mechanical and archi- 
tectural drafting demand lines and 
curves, text and symbols, panning and 
zooming and so on — but to varying de- 
grees. Design systems are application- 
oriented: Schematic capture systems 
must preserve topological continuity, but 
have little use to the creator of integrated 
circuits. It is also helpful for design sys- 
tems to interface to application-specific 
analysis programs, which are seldom 
marketed by the Cadd system vendor. 

Drafting systems are usually operated 
by dedicated operators expert in their 


use. Design systems — and relatively few 
Cadd systems are used this way — are 
available to designers on an as-needed or 
casual basis. These arrangements make it 
easy to measure the productivity of a 
drafting system and almost impossible to 
do the same for a design system. 

Computer-aided manufacturing: 
CAM is a term that can legitimately be ap- 
plied to a wide variety of applications: nu- 
merical control, robotics, manufacturing 
resources planning, computer-aided pro- 
cess planning and many others. CAM pre- 
dates Cadd. 

CAM and productivity: Automating 
the factory is generally more fruitful than 
automating the engineering office; each 
gain in efficiency is multiplied.by the vol- 
ume of production. Furthermore, manu- 
facturing personnel are much more ac- 
customed than design personnel to 
dealing in measurables. Identification 
and achievement of productivity gains 
are therefore much easier in the factory 
than in the design office. 

Cadd/CAM: The greatly heralded 





productivity gains of industrial automa- 
tion can be realized only through integra- 
tion of design and production automa- 
tion. The key to this process is the 
geometric description of the product de- 
sign, which must originate with engineer- 
ing. Electronic transfer of the completed 
design to manufacturing and electronic 
feedback from the manufacturing pro- 
cess to engineering can eliminate com- 
munication delays and opportunities for 
the introduction of errors. 
Computer-integrated manufactur- 
ing: CIM departs from the traditional 
view of manufacturing in the U.S. It in- 
volves using computers to automate the 
entire manufacturing process in an inte- 
grated form, rather than mirroring the 
historical separation of engineering and 
manufacturing. In general, the U.S. lacks 


a map for moving from Cadd/CAM to 
CIM, although the idea is popular. 

Whose turf?: The problem of owner- 
ship has several layers. Cadd is largely 
the province of engineering; CAM in- 
volves manufacturing. Engineering and 
manufacturing often find themselves at 
odds with each other because they work 
toward conflicting objectives: Engineer- 
ing wants to perfect the design; manufac- 
turing wants to get it (the product) out 
the door. DP, on the other hand, has of- 
ten lost the trust of both engineering and 
manufacturing by mismanaging their ex- 
pectations. Computer professionals, 
viewed as empire-builders who care noth- 
ing for the real needs of users, are there- 
fore excluded from Cadd/CAM system 
acquisition and implementation deci- 
sions. 


It’s also true, however, that DP per- 
sonnel commonly feel frustrated by engi- 
neering and manufacturing manage- 
ment’s apparent lack of willingness to 
recognize the need to invest in training 
and automation, although they may be 
expending large sums on factory and of- 
fice equipment and buildings that offer 
far less productivity leverage. 

Objective obstacles also exist. Most 
DP installations in manufacturing com- 
panies are highly centralized IBM affairs. 
Cadd applications, because they require 
large message and buffer sizes and ex- 
tremely fast system response, place enor- 
mous demands on computers. Installing 
Cadd in the central computer system 
causes system responsiveness to drop at a 
rate out of proportion to the number of 
users added. The drop leads in turn to the 
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acquisition of additional CPUs and a very 
high cost per ‘“‘seat”’ for Cadd. 

Cadd systems require exotic peripher- 
als — graphics workstations, plotters 
and digitizers — with exotic interfacing 
demands. Few DP departments are 
equipped to assist end users in the selec- 
tion and installation of this type of equip- 
ment. In addition, most of these strange 
peripherals were designed for the mini- 
computer environment, not the central- 
ized DP milieu. They typically speak As- 
cii, not Ebcdic; they look like teletypes, 
not Systems Network Architecture 
(SNA); and they usually require operator 
expertise for smooth operation. 

Another trend keeping Cadd out of the 
computer room is the growth of micro- 
computer Cadd systems. Dozens of com- 
puter-aided drafting products are now 
available for desktop microcomputers — 
products functionally equivalent or supe- 
rior to many of the older mini- and main- 
frame-based drafting packages. Al- 
though larger computers are still 
required for such computer-intensive 
functions as solids modeling and finite el- 
ement analysis, most of the 20,000 mini- 
and mainframe-based Cadd systems in 
use are functioning purely as electronic 
drafting boards — at an average per-seat 
cost of more than $100,000. A complete 
micro drafting system — including hard 
disk, graphics input device, medium-res- 
olution (480- by 640-pixel) color graph- 
ics display and small pen plotter — can 
be had for $10,000. And these small 
units can be networked. 

Engineers who buy computers with- 
out the assistance of DP professionals 
often do so at the cost of recreating in 
miniature all of DP management’s hard- 
learned lessons — the importance of 
backups by losing data, the frustration of 
device incompatibilities by not setting 
and imposing standards and the need for 
security and formal record management 
procedures by having valuable designs 
leave the premises with a fired employee. 

It takes time for engineers to learn 
why private data bases are not good for 
the company and why the device that 
costs least in the short term often winds 
up costing most in the long term. By the 
time they learn these and other lessons, 
they have gone too far simply to admit 
their mistake and invite DP to help. The 
result is new mini-DP departments 
doomed to repeat all the errors DP itself 
committed in the '50s and ’60s. 

Cadd/CAM may not belong in the 
computer room, but the Cadd/CAM im- 
plementation process does need the par- 
ticipation of DP professionals. DP should 
take the initiative in bridging the existing 
communication gap with engineering and 
manufacturing by: 

¢ Assigning personnel to learn both 
Cadd/CAM technology and the needs of 
engineering and manufacturing. 

© Offering education, information and 
cooperation to the engineers. 

© Working toward changing the situ- 
ation from one that pits DP against the 
engineers to one that pits “‘our’”’ company 
against the flood tide of technology. 


Orr is chairman of Orr Associates, 
Inc., a consulting firm in Danbury, 
Conn., serving Cadd/CAM and graphics 
equipment and services users and ven- 
dors. He is Cadd/CAM editor for Comput- 
er Graphics Today, Computer Graphics 
World and Hardcopy and is a founding 
member and elected director of the Na- 
tional Computer Graphics Association. 
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CDS Il 


BEDFORD, Mass. — Computervision 
Corp. has announced Phase II of its Com- 
putervision Distributed System (CDS), a 
network of central host-based systems 
and remote engineering workstations for 
the manufacturing industry. 

CDS II uses an industry-standard Eth- 
ernet-TCP/IP network architecture and 
Computervision’s Fastlink communica- 
tions link, a 10K-byte/sec file transfer 
bridge between a Computervision CDS 
4000 computer and Digital Equipment 
Corp. VAX computers. 

According to the vendor, its Commu- 
nications Concentrator can simulta- 
neously connect up to six remote intelli- 
gent workstations to a host server CDS 
4000 through the TCP/IP architecture. 

Systems that Computervision said 
could be integrated with CDS II include 
Computervision’s Personal Designer 
software running on an IBM Personal 
Computer XT or Personal Computer AT; 
and Digital Equipment Corp. VAX-based 
systems running Medusa, as well as oth- 
ers. 

Prices for the CDS II system can run 
from $30,000 to $2 million, depending 
on the configuration. For further infor- 
mation, contact Computervision Corp., 
15 Crosby Drive, Bedford, Mass. 01730. 


BURLINGTON, Mass. — Matra Da- 
tavision, Inc. has announced its Series 
50 computer-aided design (CAD) work- 
stations, which, according to the vendor, 
allow users to tailor the workstations to 
their specific CAD requirements. The Se- 
ries 50 workstations use Motorola, Inc. 
68000 processors with 1M byte of main 
memory and offer direct memory access 
of 2M bytes to increase throughput 
speed. 

Matra Datavision also introduced Eu- 
clid Turbo 3D/2D, a software package 
aimed at providing a smooth transition 
from three-dimensional solids modeling 
to two-dimensional drafting applications. 

Prices of the Series 50 workstations 
start at $40,000. The Euclid Turbo 3D 
2D package is priced at $60,000. For fur- 
ther information, contact Matra Datavi- 
sion, Inc., Corporate Place 1, 99 S. Bed- 
ford St., Burlington, Mass. 01803. 


MINNEAPOLIS — Honeywell, Inc. 
has introduced its Plant Management 
System, designed to improve production 
management, energy consumption, prod- 
uct quality and product yield. According 
to the vendor, the system permits on-site 
production scheduling, maintenance 
management and material management 
and storage. 

The system also enables customers to 
link their off-site Honeywell or non-Hon- 
eywell corporate computer systems, giv- 
ing on-line plant data to company plan- 
ning and administration areas. 
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Honeywell also introduced the Work 
Center Controller 1250 from Hon- 
eywell’s Digital Datacom, Inc. subsid- 
iary located in Long Beach, Calif. The 
controller automates the collection and 
processing of data on work in progress, 
inventory, maintenance scheduling and 


~ quality assurance and testing. 


A full-scale Plant Management System 
ranges in price from $750,000 to $1 mil- 
lion, excluding license fees for selected 
applications. The desktop Work Center 
Controller 1250 is priced at $10,000. 
The floor or rack-mounted versions 
range in price from $30,000 to 
$100,000. 

For further information, contact Hon- 
eywell, Inc., Honeywell Plaza, Minneapo- 
lis, Minn. 55408. 


LOWELL, Mass. — Wang Laborato- 
ries, Inc. has introduced its Engineering 
Support System, a system combining the 
Wang PIC workstation and Autocad, a 
computer-aided design (CAD) package 
from Autodesk, Inc. of Sausalito, Calif. 

The PIC workstation is priced at 
$15,935; Autocad is priced at $2,000. 
For further information, contact Wang 
Laboratories, Inc., One Industrial Ave., 
Lowell, Mass. 01851. 


SCHAUMBURG, Ill. — Cad Design 
Systems, Inc. (CDSI) has introduced a 
turnkey computer-aided design (CAD) 
system that retails for under $10,000. 
Cadstation includes an IBM Personal 
Computer with high-resolution graphics 
monitor, 640K-byte random-access mem- 
ory, 10M-byte Winchester disk drive, 
360K-byte disk drive, 8087 math co- 
processor, two RS-232 serial ports, one 
parallel port, MS-DOS 2.1, six-pen plot- 
ter, digitizing tablet and Autodesk, Inc.'s 
Autocad software enhanced by CDSI’s 
Acadplus. 

More information is available from 
CDSI, Suite D, 1305 Remington Road, 
Schaumburg, Ill. 60195. 


SUNNYVALE, Calif. — Adept Tech- 
nology, Inc. recently introduced Adept- 
vision, a vision system to accompany its 
direct drive robot system, Adept One. 


Adeptvision is completely integrated with 
the Adept One robot and operates from 
the same controller, thus eliminating in- 
terface problems, according to the ven- 
dor. The vision enhancement can recog- 
nize either stationary parts or those on 
moving conveyors. Adeptvision can also 
reportedly identify touching or overlap- 
ping parts. 

The price of the robot averages 
$40,000, depending upon options; 
Adeptvision adds $17,000 to the price. 
For more information, contact Adept 
Technology, Inc., 1212 Bordeaux Drive, 
Sunnyvale, Calif. 94089. 


MAYNARD, Mass. — Digital Equip- 
ment Corp. has introduced the Microvax 
II system based on DEC’s “VAX-on-a- 
chip” processor, the Microvax 78032. 
Also introduced was the Vaxstation II 
graphics workstation based on the new 
very-large scale integration processor. 

The Microvax II will reportedly run all 
VAX software and give VAX 11/780-lev- 
el performance at a fraction of the cost, 
DEC said. Four Microvax II systems will 
be offered, ranging from an $18,840 sin- 
gle-user model with 2M bytes of main 
memory and a 31M-byte hard disk drive 
to a $43,780 16-user system with 5M 
bytes of main memory, 213M bytes of 
disk storage and a 95M-byte streaming 
cartridge tape drive. 

The Vaxstation II workstation based 
on the Microvax CPU offers 2M bytes of 
memory, bit-mapped video graphics, a 
19-in. monochrome monitor, dual floppy 
disk drives, a 31M-byte Winchester disk 
drive and MicroVMS software. It is priced 
at $26,500. The two machines will re- 
place, for the most part, the Microvax I 
and Microvax I-based workstations, DEC 
said. The new products are targeted for 
the engineering, commercial, education 
and computer graphics market. 

For additional information, contact 
Digital Equipment Corp. in Maynard, 
Mass. 


SAUSALITO, Calif. — Autodesk, Inc. 
recently announced that Autocad, its mi- 
crocomputer-based computer-aided de- 
sign (CAD) software, has been linked 
with IBM’s mainframe-based Cadam via a 
translator developed, sold and supported 
by Cadcor of Mountain View, Calif. 

According to the vendor, Cadam/Au- 
tocad Translator will allow engineers to 
work at personal computer-based engi- 
neering workstations that run not only 
Autocad but also programs such as Lotus 
Development Corp.’s 1-2-3 and Sympho- 
ny, Ashton-Tate’s Dbase III, Microsoft 
Corp.’s Word and Micropru International 
Corp.’s Wordstar. Autocad drawings can 
reportedly be transferred to and from the 
centralized Cadam data base on the host. 

Translation is accomplished through a 
Fortran program on IBM 4300 or 3080 
mainframes operating under VM or MVS. 
Communication between Autocad and 
Cadam is accomplished via an IBM 3270 
coaxial connection or serial asynchro- 
nous Ascii transmission. 

Cadam/Autocad Translator costs 
$10,000 per Cadam site and $200 per 
Autocad workstation. 

For more information, write to Cad- 
cor, 175 E. Dana St., Mountain View, 
Calif. 94041. 


IRVINE, Calif. — McDonnell Doug- 
las Computer Systems Co. has an- 
nounced a manufacturing control soft- 
ware package designed to run on its own 
Microdata M4700, M6320, M6525, 
M9100 or M9208 minicomputer systems. 

Called the Manufacturing Manage- 
ment and Control System (MMC), the sys- 
tem consists of the following modules: 
Engineering, Sales Order Processing, 
Master Production Scheduling, Work in 
Process Costing, Shop Floor Control, 
Standard Costing, Inventory Planning, 
Purchasing, Work Order Launching, Ac- 
counts Receivable, Accounts Payable, 
Payroll and General Ledger. The modules 
may be purchased separately or as a total 
package. 

MMC is reportedly a fully-integrated, 


on-line system designed to accommodate 
companies with 50 to 800 production 
workers. The one-time license fee ranges 
from $2,500 to $37,500, depending 
upon the combinations of modules cho- 
sen and the Microdata computer on 
which the system runs. 

For more information, contact Mc- 
Donnell Douglas Computer Systems Co., 
17481 Red Hill Ave., Irvine, Calif. 
92714. 


SCHENECTADY, N.Y. — General 
Electric Co. has demonstrated Model- 
master, its factory simulation software 
that runs on IBM Personal Computers, 
IBM Personal Computer compatibles and 
General Electric’s Workmaster Program- 
mable Control Information Center, an in- 
dustrialized version of the IBM PC. 


According to the vendor, Modelmaster 
creates realistic representations of fac- 
tories or parts of factories complete with 
icons that resemble robots, forklift 
trucks and so on. 

To model a factory with Modelmaster, 
the user interacts with the computer us- 
ing a typewriter-like terminal and a 
graphics tablet with a mouse input de- 
vice. The vendor claimed the typical man- 
ufacturing engineer can learn to use the 
system in half a day. Shipments of Model- 
master are expected to begin in the third 
quarter of 1985. 

For further information contact the 
General Electric Research and Develop- 
ment Center, P.O. Box 8, Schenectady, 
N.Y. 12301. 


BURLINGTON, Mass. — Applicon, 
Inc. has introduced Aria II, a family of ad- 
vanced 32-bit engineering workstations 
designed for the technical professional. 

The Aria II uses the newly announced 
Microvax II processor boards manufac- 
tured by Digital Equipment Corp. The 
workstations include 3M bytes of memo- 
ry and a 160M-byte disk drive for mass 
storage, as well as Applicon’s Bravo data 
base management and user interface ca- 
pabilities. 

Aria II workstations also have a 22 in. 
by 27 in. by 36 in. processor module with ° 
a hardware floating point accelerator and 
MicroVMS operating system. The work- 
stations are available with a choice of 13- 
in. or 19-in. displays. 

Aria II will be available in July 1985, 
the vendor said, at prices ranging from 
$99,000 to $125,000. For more informa- 
tion, contact Applicon, Inc., 32 Second 
Ave., Burlington, Mass. 01803. 





“The only thing we haven't outgrown 
is our Honeywell Manufacturing System? 


Manufacturers who have 
invested in Honeywell Manufactur- 
ing Automation have discovered 
something that you should know. 
No matter how their business has 
changed or how they’ve had to 
expand, they’ve found their 
Honeywell systems have been 
able to keep pace. 

These companies got the 
flexibility and cost efficiency they 
needed because Honeywell offers 
its comprehensive array of capabi- 
lities in modular form. You buy 
what you need, and put it to work. 

Manufacturers of every 
size and type can choose from 
a broad array of products includ- 
ing Master Production Scheduling, 
Material Requirements Planning, 
Purchased Material Control, 


Shop Floor Control, Inventory 
and Product Management, Capac- 
ity Requirements Planning, even 
total-business systems with 
integrated Financials and Sales 
Order Processing. And to com- 
plete the picture, Computer 
Aided Design is available, along 
with a Factory Data Collection 
System that’s designed to simplify 
the feedback process and “close 
the loop.” 

Because these systems are 
modular, you can custom tailor 
yours to meet your own individual 
requirements. And if you need 
help, Honeywell can provide 
support all the way from initial 
consultation to installation and 
implementation. We'll help you 
facilitate your own efforts, too. 


In short, Honeywell can help 
you build the kind of manufacturing 
system you need to compete today. 
One with integrated capabilities 
that give you the ability to plan and 
control the entire manufacturing 
process from ordering raw materi- 
als through shipping the finished 
product. 

Let Honeywell work with you 
to put together a comprehensive 
and cost-efficient manufacturing 
system that meets your needs. 

For more information call 
1-800-328-5111, ext. 2721 or write: 
Honeywell 
Manufacturing 
Systems Division, 

P.O. Box 8000, 
Phoenix, Arizona 
85066. 


Together, we can find the answers. 


Honeywell 





June 20-21, Santa Clara, Calif. — Data- 
quest Focus Conference. Contact: Data- 
quest, Inc., 1290 Ridder Park Drive, San 
Jose, Calif. 95131. 


June 24-26, San Francisco — IBM Tele- 
processing Software: Structure, Sys- 
tems and Applications. Contact: Semi- 
nar Department, Datapro Research 
Corp., 1805 Underwood Blvd., Delran, 
N.J. 08075. 


June 24-26, Dallas — Introduction to 
Data Communications. Also, July 1-3, 
Boston; July 10-12, Washington, D.C.; 
July 24-26, New York; and July 24-26, 
San Francisco. Contact: Systems Tech- 
nology Forum, 9000 Fern Park Drive, 
Burke, Va. 22015. 


June 25-27, Phoenix — Dataquest’s An- 
nual Computer Storage Industry Con- 
ference. Contact: Dataquest, Inc., 1290 
Ridder Park Drive, San Jose, Calif. 
95131. 


June 26-28, Dallas — The Integrated 
Voice/Data PBX: Architectures and 
Products. Contact: Technology Transfer 
Institute, 741 Tenth St., Santa Monica, 
Calif. 90402. 


June 27-28, New York — Networking, 
Protocols and Compatibility. Contact: 
Seminar Department, Datapro Research 
Corp., 1805 Underwood Blvd., Delran, 
N.J. 08075. 


June 27-28, San Francisco — IBM’s 
SNA: A Master Plan for Teleprocessing 
and Data Communications. Contact: 
Seminar Department, Datapro Research 
Corp., 1805 Underwood Blvd., Delran, 
N.J. 08075. 


June 27-28, New York — Telecommuni- 
cations I: An Introduction to Voice 


Communications. Contact: Seminar De- 
partment, Datapro Research Corp., 1805 
Underwood Blvd., Delran, N.J. 08075. 


July 10-12, Hyannis, Mass. — Toward 
Based Systems: 


Knowledge- : Informa- 
tion for Decisions. Contact: Information 
Industry Association, Suite 400, 316 
Pennsylvania Ave., Washington, D.C. 
20003. 


July 15-17, Los Angeles — Local-Area 
Networks. Contact: Systems Technology 
Forum, 9000 Fern Park Drive, Burke, 
Va. 22015. 


July 15-18, Chicago — 1985 National 
Computer Conference. Contact: Afips, 
1899 Preston White Drive, Reston, Va. 
22091. 


July 22, Seattle — Strategic Manage- 
ment Planning. Contact: Software Insti- 
tute of America, Inc., 8 Windsor St., An- 
dover, Mass. 01810. 


July 23-25, Seattle — Logical and Phys- 
ical Design. Contact: Software Institute 
of America, Inc., 8 Windsor St., Andover, 
Mass. 01810. 


July 29-August 2, Norfolk, Va. — 1985 
World Conference on Computers in 
Education. Contact: Afips, 1899 Preston 
White Drive, Reston, Va. 22091. 


August 13-15, Boston — Computer 
Graphics ’85. Contact: National Com- 
puter Graphics Association, P.O. Box 
3412, McLean, Va. 22103. 


August 26-29, San Francisco — Intech 
*85. Contact: Network Users Associa- 
tion/Intech ’85, Suite 400, 2111 Eisen- 
hower Ave., Alexandria, Va. 22314. 


Computerworld Sales Offices 


Donald E. Fagan, Publisher /Vice-President. ao P. Marecki, Director /National 


Sales. Kathy Doyle, Manager /Marketing & Sales Operations, Frank Collins, — 
Advertising Administrator, Suzanne Weixel, Special Publications Ad Coordina’ 
COMPUTERWORLD, 375 Cochituate Road, Box 880, Framingham, Mass. 01701, Tel Phe 
(617) 879-0700, Telex: 95-1153. 


BOSTON SALES OFFICE: Ronald Mastro, Northern Regional Manager. Jim McClure, 
Michael F. Kelleher, David Peterson, Bill Cadigan, District Managers. Sherri Driscoll, Ac- 
count Manager. Alice Longley, Sales Assistant. COMPUTERWORLD, 375 Cochituate 
Road, Box 880, Framingham, Mass. 01701, Phone: (617) 879-0700, Telex: 95-1153. 
NEW YORK SALES OFFICE: Michael J. Masters, Eastern Regional Director. Doug Che- 
ney, Senior District Manager. Ray Corbin, Joan Daly, Fred LoSapio, District Managers. 
Gale M. Paterno, Account Manager. Mary Burke, Sales Assistant. COMPUTERWORLD, 
Paramus Plaza I, 140 Route 17 North, Paramus, N.J. 07652, Phone: (201) 967-1350. 
CHICAGO SALES OFFICE: Russ Gerches, Midwest Regional . Art Kossack, 
District Manager. Jean F. Broderick, Sales Assistant. COMPUTERWORLD, 2600 South 
River Road, Suite 304, Des Plaines, Ill. 60018, Phone: (312) 827-4433. 

LOS ANGELES SALES OFFICE: Bernie Hockswender, Robert Meth, District Managers. 
Beverly Raus, Account Coordinator. William J. Healey, Western Regional Director. 
COMPUTERWORLD, 18008 Skypark Circle, Suite 260, Irvine, Calif. 92714, Phone: (714) 
261-1230. 


SAN FRANCISCO SALES OFFICE: William J. Healey, Western Regional Director. Bar- 
ry G. Milione, Senior District Manager. Ernie Chamberlain, Mark V. Glasner, Debora 
Cramer, District Managers. Ruth Gordon, Account Coordinator. Nicole Boothman, Re- 
cruitment Account Manager. COMPUTERWORLD, 300 Broadway, Suite 20, San Francis- 
co, Calif. 94133, Phone: (415) 421-7330. 


ATLANTA SALES OFFICE: Jeffrey Melnick, District Manager. Michael J. Masters, East- 
ern Regional Director. COMPUTERWORLD, 1400 Lake Hearn Drive, Suite 330 Atlanta, 

GA 30319, Phone: (404) 394-0758. 

HOUSTON SALES OFFICE: William Mahoney, District Manager. William J. Healey, 

Western Regional Director. COMPUTERWORLD, 8401 Westheimer, Suite 110, Hous- 

ton, TX 77063, (713) 952-1220. 


48 . COMPUTERWORLD FOCUS 


BUCO IIB sii inscc ccnp aaiccsincsictniccsenpareoteretacentaccman tegen asa 
516-434-2016 


404-261-4381 
Applied Digital Data Systems ..................cscsssssssssseses seiesetniviten aimee 


Chailen Tee Ta oa gioco scssssnicicessiccicornineguestnnnoael tind seveeettee 
617-626-1000 

Cincom Systems 

800-543-3010; in OH, 513-661-6000; in Canada, 41 6-279-4220 
COmeteh COmPOrRNOO oooisisicsseisccceqesiesecactinnstesictapocsenseta Se amen Cove 
800-328-2030; in MN, 612-681-7243 

RIE assciceciicinveceesistelascnntcieeiinivinsensaboebeanceenaas SS sescdinceeal 
617-879-0700 

I asics cesederscscsecsacsrsnsswisnstnvinnetinniadiiaeys scdeiinceibcael 
617-879-0700 

CWIMS/France 

617-879-0700 

CUUTIIS FCI a sivcscccsscnicctesccstiiseeiestanesiuaptestnbesligaleagstataed oclbaae 
617-879-0700 


Data Gemheval Cocpormthettaiicc..csccccsccsssesiccsccostesucostsnosoice piakacesessa 
800-DATAGEN 

BAER CII NES acca cnscsccsccsccdinctcorstshcccien euisavcinabcsssadkebtceskcssseoctdeeens 26 
312-564-1800 

Data Systedas Cot TWGUSUSY. «.<.sccsiccneictcisses Seiccuciétecceccesness 
213-493-4541 

Digital Equipment Corporation ....................s0+ edeutibdeastscaennove 
617-467-CAEM; 800-622-6584 


714-898-6886 


Honeywell Corporation 
800-328-5111, ext. 2721 


Novell, Inc 
801-226-8202 


Price Waterhouse 

713-654-4100 

Professional Computer Resources 
312-493-4541 


Sperry Corporation 

800-547-8362 

Stratus Computers 

800-752-4826; in MA, 617-460-2192 
Systems Software Associates, Inc 
312-641-2900 

Systems Support Software 
513-435-9514; 800-551-6666 


Xerox Computer Services 
800-223-2799 


This index is provided as an additional service. The publisher does not assume any liability for errors or 


omissions. 





‘“The computer is down.” 


As manufacturing edges 
toward a total commitment 
to computers, it is coming 
face to face with a terrifying 
reality: Lack of reliability. 

The computer industry 
reliability standard of 98.5% 
means that your computer- 
ized manufacturing system 
will go down once every 
two weeks on a statistical average. 
This is unthinkable for modern 
manufacturing. 

It is for this reason that many 
companies, from those who are plan- 
ning a ‘‘factory of the future”’ to those 
who just want foolproof shop floor 
data collection, are taking note that 
Stratus computers are designed not 
to fail; not once every two weeks, or 
once every 200 weeks, or once every 
2000 weeks! 

Stratus: The fault tolerant 
standard of the computer industry. 

As it has already succeeded in the 
business, banking, and brokerage 
worlds, Stratus is now making its 


RELATIVE 
PERFORMANCE* 125 


PRICE $446,350 | $707,897 $656,889 


PRICE 
PERFORMANCE $ 3,571 $ 7,079 | $ 6,840 $ 5,999 


STRATUS IBM 
XA400 


HP 3000 
4381 68 


Relative Price Performance Index 
*Computerworld, August 20, 1984 


mark on the plant floor. Its acceptance 
in this arena is, in part, due to its 
acceptance as the de facto standard 
of fault tolerance. Not only our cus- 
tomers but industry analysts look to 
Stratus as the standard meeting 
today’s requirements. This inspires 
the confidence that manufacturers 
need. When you're thinking millions 
or tens of millions of dollars for a 
modern new factory, you need that 
confidence. 

Stratus has the power, networking 
ability, and expandability of 
the best names in the 
computer industry. 

Stratus should not be looked 


All systems are comparably configured with identical amounts of memory, disk 
space, and communication lines. But, only the Stratus price includes fault tolerance 


DEC at merely as a fault tolerant 
VAX-11/782 
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specialist, but as a total com- 
puter that includes fault 
tolerant abilities. In an overall 
price/performance compari- 
son against IBM, DEC, and 
Hewlett Packard, Stratus led 
the pack. 

Stratus offers the best 
transaction processing capa- 
bilities for your plant floor. It is de- 
signed to fit into a total planning 
and operating system. 

It is the one computer that can do 
everything you need, while putting 
you at ease as you move your plant 
floor into total computerization. 

For information, contact your local 
Stratus sales office, or call Peter 
Kastner in Massachusetts at (617) 
460-2192, or toll-free at 1-800-752-4826. 
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Now that the world relies on computers 


it needs a computer it can rely on. 
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AMAPS Gives You the Best of Both Worlds: 
Superior Leading Edge Technology and Unbeatable User Benefits 


AMAPS has been recognized 
in survey after survey as providing 
the most complete application func- 
tionality and highest system reliabil- 
ity. Our new technology utilizing 
state-of-the-art on-line architecture, 
with full support of Data Dictionary 
and 4th generation productivity 
tools, delivers the best to both users 
and data processing professionals. 

Comserv offers AMAPS/3000 
for minicomputers, AMAPS/Q for 


mainframes, and AMAPS/G for 
Government Contractors. Each of 
these systems offers true integration 
of Business Planning, Material and 
Production Planning and Control, 
and Financial Management with 
unsurpassed ease of use. All sup- 
ported by the industry’s most com- 
plete line of education products and 
experienced professional services. 
Experience AMAPS yourself! 
Call to arrange for a demonstration. 


in 


Or to help in your software evaluation, 
attend one of our nationwide semi- 
nars which provides an in-depth 
review of the features, functions 
and architecture of our AMAPS 
products. Contact Lynn Johnson at 
1-800-328-2030, or in Minnesota 
1-612-681-7243. 


comserv = 


CORPORATION 


Visit our booth, #600, at AMS ‘85 for a demonstration of our Decision Support Module. 
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